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1, INTRODUCTION

The .computer program discussed in this document, CRP, is intended for
the graphical presentation of a general dependent variable X that is a
function of two independent variables, U and V. The required input to the
program is the variation of the dependent variable with one of the indepen-
dent variables for various fixed values of the other. The computer program
is named CRP, and the output is provided by the SD 4060 plotter. Program
CRP is maintained in the GSFC program library and is suitable for operation
on the IBM 360 series machines. Versions sultable for operation on UNIVAC
1108 and IBM 7094 machines may be obtained from the National Space Science

Data Center.

The depehdent variable X = £(U,V) is displayed as the two orthogonal
families, X = £; (U) fqr various V = V; and X = £, (V) for various U = Uj. The
plot is a type of nomograph and is referred to as a carpet plot. An example
of the output is shown in Figure 1 where the surface magnetic field declination
given by the IGRF 1965 field model is shown as a function of geodetic lati-
tude and longitude for the Northern Hemisphere. The display of a variable,

X = £(U,V), is a classical problem. Among the usual solutions are tabular
or graphical dispiays of X = £ (U) for various values of V and contour plots
of U = fs(V) for various values of X. These techniques suffer either from
being too cumbersome to use and difficult to interpolate or else from
requiring many pages of display. The carpet plot technique described in
this document offers a method whereby data may be displayed in a concise
fashion that is directly amenable to fast and accurate interpolation with-
ocut the reqﬁirement of a calculator or slide rule. The accuracy with

which interpolation may be performed is very much dependent upon what data
are to be displayed and wﬁether the dependent variable is plotted in a linear
or logarithmic fashion., In many cases an interpolation accuracy of 2-3 per-
cent may be obtained, and with care and experience even more accurate inter-

polation may be performed in some cases.

Program CRP is an extremely flexible program that offers the user a

wide variety of options. The dependent variable may be presented in either



a linear or a logarithmic manner. Automatic centering of the plot is pro-
vided in the ordinate direction, and the abscissa is scaled automatically
for a logarithmic plot. Because of the wide variety of plots that may be
generated by CRP, flexible labeling and addressing of the orthogonal families
are included. The grid and the plot may be output on successive frames

of the SDb 4060 ocutput in order that color carpet plots may be generated.

This capability is most useful when complex plots with fine grids are gen-
erated., Program CRP has been extensively used at the National Space Science
Data Center, and samples of the applications have been presented by Teague
and Vette (1972 and 1974).

In Section 2 of this document, a description of the carpet plot tech-
nique is given; and in Section 3, the coordinate system used in the program
is presented. Section 4 discusses various aspects of the program logic
and gives detailed documentation of the data card format and NAMELIST input
parameters. A reference summary of these parameters is presented in Appendix
A, Section 5 is intended to provide the user with assistance in generating
usable carpet plots. Guideliﬁes for making initial estimates of the impor-
tant input parameters are given, and methods for improving existing plots
are discussed. The JCL required with program CRP is discussed in Section

6, and the program output is discussed in Section 7.



2. THE CARPET PLOT DISPLAY

As noted in the Introduction, the carpet plot display is a form of
nomograph (Adams, 1964). An arbitrary dependent variable X is presented
as a function of two independent variables U and V. In theory, an arbitrary
number of independent variables may be displayed as X = f(Ul’Uz»Ug--'Uk)'
A practical limit of k = 4 exists, and even for k>2 the plots become physi-
cally very large. The dependent variable is plotted as a continuous function

of an independent variable at a variety of specified values of the other, i.e.,
X = £f(U,v;) = £, ) for various V = Vy
The orthogonal set is plotted in the same manner, i.e.,

X = f(Uj, V) = fzﬁV) for various U = Uj
Throughout this document, the word '"family' is used to refer to the

set of curves that is X = f, (U) for various V = V; or the set that is

X = £, (V) for various U = Uj. A single curve of a family is referred to

as a 'member.!' Note that the word 'orthogonal' is used with the strict

mathematical meaning of independence and does not mean that the two families

are plotted perpendicular to each other. Conventionally, the dependent

variable X is plotted as abscissa, and the independent variables as ordinates.

It is evident from Figure 1 that there is no fixed ordinate axis. The

origins of the ordinate axis are sliding although the ordinate scales

remain fixed. These scales are indicated by bars on the plot shown in

Figure 1. .In Figure 2, an element of a general carpet plot matrix is shown.

The two members of one orthogonal family X = f,(U) for V; and Vj,, and the

two members of the other family X = £, (V) for Uj and Uj1 define the four

matrix points (i,j), (i+1,j), (i,j+1), and (i+1,j+1). In this report, the

convention is adopted that for an arbitrary matrix point (i,j) the first

index refers to the independent variable V being held constant at V; and

the second index to U remaining constant at Uj. Successive points in the



matrix are related by the ordinate scales AU and AV and by the differences
between the values of the independent variables at the successive points.
In Figure 2, moving the direction of the arrow from point (i,j)} to (i,j+1),
the vertical coordinate of the latter point Yj ;43 is
Yi 3 =Y 5 + lHi:l:Ei,
i,j+1 i,] AU

and the coordinate of the point (i+l,j+1) is

ju, -u.| v
-y . art 3t

v, |
Y 1
i+1,j+1  T1,j AU

i+l

AV

In this fashion, the entire matrix is built up. The horizontal coordinate

of each point is determined by evaluation of

xij = f(Uj,Vi)
Carpet plots are directly amenable to interpolation. In Figure 2, the

value of the dependent variable is required at some arbitrary point

P = (x,y). The intermediate matrix points (i,y), (x,3j), (i+l,y), and (x,j+1)

may be located with respect to the nearest matrix points by equations of
the form [V -V I
= x__ i

Yejo1 = Yije1 ? AV

In practice, the locations of these points are determined by simple obser-
vation using the horizontal grid lines (Figure 1). Other intermediate
matrix points may be determined on other members such as Uj+2 and V._l if
the bounding members for point P are very curved and the members U Uy and
V = V; can be estimated to obtain the intercept P. In practice this pro-

n e

cess can be performed quickly, without the necessity for calculation, and
the dependent variable Xx,y can be found to an accuracy better than that

given by linear interpolation. As noted in the Introduction, an accuracy
of 2-3 percent may be expected for this interpolation, dependent upon

the data being plotted.



3. THE CARPET PLOT COORDINATE SYSTEM

Program CRP displays on an SD 4060 plotter a parameter X that is a
function of two independent variables, U and V, in the form of the two
orthogonal families
Vi
Yj

= £, (U) for various V

and X = £, (V) for various U

For any given point (U,V) X must be single valued. Input to the program
may be either one or both orthogonal families. In the former case, the
other family is determined automatically, and this is the normal mode of
operation of the program. The basic coordinate system used is the SD 4060
subjective coordinate system, Xgs Ys. (The reader is referred to an SD 4060
manual for a complete description of the subjective coordinate system.)

The maximum vertical extent of the plot defining the horizontal bounding
grid lines is YS = Ymax as shown in Figure 3. The value of Ymax is chosen
arbitrarily to be 100, The horizontal subjective units for XS are taken as
those of the input dependent variable X. The origin of subject space in
absolute SD 4060 rasters is the point (500,200), and the bounding grid lines
in Figure 3 are defined by this point and the point (3600,2500), In the
raster coordinate system, the maximum extent of the SD 4060 oscilloscope
screen is defined by the point (4095,3071).

The vertical subjective coordinate Ys is related to the real engineering
units of U and V by the number of horizontal grid lines N and the vertical
scale parameters AU and AV, That is, in subject space, the distance between
successive horizontal grid lines is Y /N 1 and corresponds in real space
to changes in the independent Varlables of AU and AV, In Figure 3, the
curves X = fl(U) for V=V, and X = %_(V) for U = U1 define the plot matrix
peint (1,1) having the minimum value of YS equal to YO. Then the subject
coordinate Ys for X = f1(Y5) for V = V, are

(U - Ul)Ymax
s s AU N-1




and the coordinates for the ith line V = Vi are

W-U e Oy = Vg

s o AU N-1 T AV N-1 (1)

Similarly for the other orthogonal family, the jth line for U = Uj is

given by the expression

V- Vi)W | Uy = UYL

s o AV N-1 i) (2)

For ease of interpolation, it is very desirable that the families of plot
curves intersect at horizontal grid lines, such as the point {i,j)} in
Figure 3. If the point (1,1) is positicned p horizontal grid line incre-

ments from the line Ys = 0, then

A general parameter wij is introduced where

v u.

S
Vis T w t A (3}

and equation (1) .becomes

U V.

.. max i _ =
Y = p+m+ﬁ-¢)11 -f(U)forV—Vi (4)

and equation (2) becomes

Yma" Uj v
Ys = N-TiP* EU.+ W Py,| £QV) for U = Uj (5)

The condition that the arbitrary matrix point (i,j) lies on a horizontal
grid line is, from equation (4) or (5), that

P+wij'w11‘?"1 (6)

ij



where I is an arbitrary integer and p has already been given as an integer

quantity. Specifically for the matrix point (n,m) having the maximum Ys value

Y =Y CP*"Dnm'wl_l)

S max
N-1

the condition is that
P"'\an-‘l)“’-l (7)

The parameter p is input to the program and the maximum and minimum matrix
points (n,m) and (1,1) are positioned respectively distance YO below the
line YS = Ymax and above the line Ys = 0. Then, the number of horizontal
grid lines drawn for the plot is

N=p+I1 +1 (8)

and the condition that any arbitrary point (i,j) lies on one of these grid
lines is given by equation (6). If the matrix point (n,m) does not lie on a
horizontal grid line, the left-hand side of equation (6) is truncated to ob-
tain I, i.e.,

L= IFIX(p + Yo = ¥;)) )

where IFIX is the FORTRAN Fix function,



PREC
EDING PAGK BLANK Nor FILMFED

4, PROGRAM INPUT AND LOGIC

Program CRP consists of 12 subroutines, one BLOCK DATA subprogram and
one FUNCTION subprogram. These are: MAIN, BLOCK DATA, READ, SUPER, INITIAL,
GRIDPT, SCALE, LINT, REVERS, FINDF, INTERP, CRVEIT, SPLN2 , and SPLIN(Y} the
FUNCTION subprogram. A detailed description of the functions performed by
these routines is not given, but reference will be made to them as the
program input and logic are discussed. A list of the program CRP is

given in Appendix B for the IBM 360 series machines.

There are many input variables for Program CRP, and their functions

may be categorized as follows:

Carpet plot control parameters

Interpolation parameters

(X SR

Grid parameters

4 Labeling and Titling parameters,
As far as possible these parameters are discussed separately, although in
some cases a parameter may fit into two categories. Most of the input
parameters are entered via the NAMELIST HEAD. Default values are given for
each parameter, and in many cases a given parameter need not be input by
the user. In addition, for cases in which several similar carpet plots are

generated, the inpﬁt parameters can be specified for the first plot only.

The data deck setup is shown in Figure 4. The initial card specifies
the number of plots to be generated. The variable name is NPLOT, and the
input format is I13. NPLOT groups of data follow this card. BEach group
contains a NAMELIST HEAD and a set of member data cards containing the
data to be plotted.

ml'ﬂwlmmtnmaCmﬁs

Under control of the NAMELIST variable RTYPE (éection 4.2,1), sub-

routine READ reads in one or both of the orthogonal families of curves.
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If only one family is input, the other is determined by interpolation
(Section 4.2.2). Program CRP assumes that the first family read in is
the family X = £(U) for various V = Vi. If both families are entered,
the curves X = £(V) for various U = Uj follow. Each sgt (or pair of
sets if both families are read in) of member data cards is preceded by
a NAMELIST HEAD as indicated by Figure 4.

The deck setup for the member data cards is shown in Figure 5 and
a detailed sumnary of the card formats is given in Table 1. From Figure
5 it is clear that each member of each orthogonal family is preceded by
a header card that contains the number of data cards for the member and
the value of the constant independent variable. Each orthogonal family

is terminated by a blank card.

The format of the header card inférmation is shown in Table 1, The
first 67 columns are not used by Program CRP and are available for com-
ments. Columns 68-69 contain the right justified integer that specifies
the number of data cards, Ng, following for the member. Columns 75-80
contain, in F6.m format, the value of the independent variable that is

constant for the members.

The format for the data cards is shown in Table 1. One of the N data
cards is shown. Four pairs of independent-dependent variables are input
on each card with format 4(F8.5,1X,E10.3). The last data card may contain
fewer than four pairs, and if this is the case, the fields may be left blanl

and will be automatically rejected by Program CRP.

There are two restrictions on the data cards reésulting from dimension
statements. First, a maximum of 50 pairs of points per member is
allowed with the result that Ng < 12. Second, a maximum of 20 and a min-
imum of two members per orthogonal family are allowed. Each member of an
orthogonal family must be input in ascending order of the constant inde-

pendent variable, i.e., in Figure 5, for the first orthogonal family, V =

10



Vi, Y, ..., V; must be in ascending order. However, the order in which
these members are plotted may be specified by the user (Section 4.2.1).

The varying independent variable on the data cards must be monotonic.

4.2 The NAMELIST Input

Forty-six input variables are entered through the NAMELIST HEAD. With
the exception of the variable IPR, which is discussed in Section 7, these
variables are discussed in this'section under the four headings listed at
the beginning of Section 4 viz, (1) Carpet plot control parameters, (2)
Interpolation parameters, {(3) Grid parameters, and (4) Labeling and
Titling parameters. A summary of the NAMELIST variables and their de-

fault values is given in Appendix A,

4,2,1 Carpet Plot Control Parameters

Eight variables are in the category of carpet plot control
parameters. These are RTYPE, PO, DELTAU, DELTAV, UPLOT, NUPLOT, VPLOT
and NVPLOT,

RTYPE is an integer variable that determines whether one or
both orthogonal families are input to Program CRP. For RTYPE = 0, the
family X = £, (U) for various V; is input. For RTYPE = 1, this family
is followed by the family X= f, (V) for various Uj as shown in Figure 5.
For the latter case, the parameters UMAX, UMIN, VMAX, and VMIN (see
Section 4.2.3) must be specified. These are not necessary for RTYPE = 0.
The default value for RTYPE is O.

The variable PO is the parameter p discussed in Section 3.
PO controls the vertical positioning of the carpet plot. PO is equal
to the number of increments of horizontal grid-line spacing that the
minimum carpet plot matrix point is positioned above the line Yo = 0,
and the maximum matrix point is positioned below the line Yg = Y. ...

For instance, in Figure 1 PO has a value of six. PO should be entered as

11



a whole number. The default value is four., As discussed in Section 3,
the carpet plot matrix is generated from the minimum matrix point that

is fixed on the p+1 th horizontal grid line. The maximum matrix point
may not lie on a horizontal grid line, and equation (9) is used to deter-
mine the variable Inm' As a result, the maximum matrix point will be
positioned below Ys = Ymax a distance PO minus a fraction of a hori-

zontal grid-line spacing.

The two variables DELTAU and DELTAV are the parameters AlU
and AV discussed in Sections 2 and 3. These are the most important
parameters in the carpet plot generation and some discussion of their
use is given in Section 5. DELTAU and DELTAV not only determine the
vertical scale for the plot but also influence the number of horizontal
grid lines that are drawn. As noted, the first orthogonal family input
is the family X = £, (U) for various V;. The scale parameter for this
family, DELTAU, must be positive. A restriction on the input is that
the V;'s must be monotonically increasing (Section 4.1). If DELTAV is
a positive quantity, the curves for constant V; will be plotted in the
order in which they are input with the lowest value of Vi appearing at
the bottom of the plot. (See Figure 1 for an example.) If DELTAV is a
negative quantity, the family is plotted in the reverse order, with the
highest value of V; appearing at the bottom of the plot. This is a
useful facility in generating ﬁarpet plots and is discussed further in
Section 5, If both families of curves are input, DELTAU and DELTAV
should both be positive. No default values are included for DELTAU
and DELTAV,

The arrays UPLOT and VPLOT define the curves that are
plotted on the carpet plot., NUPLOT and NVPLOT are the lengths of the
arrays UPLOT and VPLOT, respectively. The maximum length is 20. The
array UPLOT contains the values of Uj for which the family X = fz(V) is
plotted. Similarly VPLOT defines the values of V, for which the family

12



X = f1(U) is plotted, If the single family X = £, (U) for various Vj

is input, the array VPLOT may be composed of any or all of the values
of V; for which X = f, (U) was input. That is, curves may be input that
are not to be plotted. This is useful when the interpolated family

X =‘g (V) for various values of Vj has sharp changes of gradient. The
input curves that are not plotted will provide grid points for the
interpolation (Section 4,2.2). If both families of curves are input,
UPLOT and VPLOT must be the same, respectively, as the Uj and Vi values

for which X = £, (V) and X = f1(U) were input.

There is a restriction on the UPLOT and VPLOT arrays that
relates to the input data., Whether the family X = £, (V] for various
Uj is determined by interpolation or is read in, each line of constant
UPLOT(I) must be continuous. For instance in the case of interpolation,.
if ten lines of X = f (U) are input, and lines 1 through 5 and 7 through
10 satisfy UPLOT = UjEU, and line 6 does not, program termination occurs.,
However, if lines 3 through 8 satisfy UPLOT = Uj

]
and 10 do not, the line UPLOT = Uj is continuous, and a correct plot will

ey, and lines 1, 2, 9,

be obtained. If both families are input, Program CRP is not able to
plot breaks in the input curves as it simply connects adjacent\points

in the input arrays.

Note also that if the orthogonal family X = f, (V) for var-
ious Uj is obtained by interpolation, for each value of UPLOT there must
be at least two grid points given by the input family X= £, (U) for var-

ious Vi (see Section 4.2.2).

4,2,2 Interpolation Parameters

A single parameter, CHOICE, is in this category. This par-
ameter is applicable to the case RTYPE = 0 only (Section 4.2.1), and
determines which of two interpolation schemes will be used to determine
the orthogonal family X = £, (V) for the array Uj = UPLOT. CHOICE may be

13



entered as either 'CRVFIT' or 'SPLINE'. The default value for CHOICE

is the former. CHOICE = 'CRVFIT' selects the interpolation routines
presented by Akima (1969}, and CHOICE = 'SPLINE' selects the routines
given by Thompson (1970). Both interpolation schemes have the charac-
teristic that, given a set of grid points, a curve that is aesthetically
pleasing is forced through these points. Note that the schemes are not
similar to least squares fits as the resultant curve is constrained to
pass through the grid points., Two different schemes have been included
in CRP as the authors have encountered problems with spurious oscil-
lations in separate applications. However, no cases have been encountered
in which both schemes have been unsuccessful., No prior statement can be
made concerning the suitability of either scheme, and this must be de-

termined by observation,

For application on smaller computers for which limited core
capabilities exist, either a dummy subroutine may be substituted for
CRVFIT for the case CHOICE = 'SPLINE'; or for the case CHOICE = 'CRVFIT',
a dummy subroutine and function may be substituted for SPLN2 and SPLN(Y),

respectively.

For interpolated lines for which only two matrix points exist,
the above schemes are not used. In this case either linear or logarith-
mic interpolation between the matrix points is performed, depending upon
the value of ABSCA. In addition, when only three matrix points exist,
and CHOICE = 'SPLINE', a parabolic fit is used to determine the inter-

polated member without entering the spline-fit routines.

Substituting the input array Vi associated with input family
X = £, (U) into equation (5), Program CRP determines an array of the subject
coordinates for the matrix points of the orthogonal family X = £ (V)
for each value contained in the array UPLOT. These arrays of matrix

points are passed to the curve-fitting interpolation routines to estimate

14



the complete orthogonal family. Each member of this orthogonal family
is restricted to an array of maximum length 50. The curve-fitting

routines estimate Np points between the matrix points where

50 - Ny

Np = IFIX —— 10
P YT (10)

where N, is the length of the input array V; and Ny > NVPLOT.

4.2.3 Grid Parameters

Ten parameters are in the category of grid parameters: UMAX,
UMIN, VMAX, VMIN, KOLOR, ABSCA, X0, XF, DELTX, and SUBDIV.

The first four of these variables are required only for the
case RTYPE = 1, i.e., when both orthogonal families are input. UMAX
and UMIN are, respectively, the maximum and minimum values of U input
with either orthogonal family. VMAX and VMIN are similarly defined

for the independent variablel V.

The integer parameter KOLOR allows the user to split the
generated carpet plot into two sucessive frames of SD 4060 output. For
KOLOR
KOLOR
KOLOR is 1.

1, the carpet plot is displayed on a single frame and for

2, the plot is split into two frames. The default value for

The- purpose of this facility is to allow the user to gener-
ate a finished carpet plot in which the grid and the plot are printed
in different fashions. An example of a finished product is shown in
Figure 6 in which the grid has been printed in red and the plot and
labeling in black. The authors have also generated carpet plots in
which the grid has been printed using a dot matrix film, and the carpet
matrix has been printed using regular film, This facility is most use-

ful when complex plots are generated with many horizontal and vertical

15



grid lines, and confusion between grid lines and the members of the
orthogonal families may result, For KOLOR = 2, Program CRP generétes

a frame of SD 4060 output containing the grid only, followed by a second
frame containing the plot, labeling, titling, and scale markers., Since
these two frames must be registered in the course of the enlarging and
printing processes, corner registration marks are added to the two
frames for KOLOR = 2, If this facility is to be used, the user is cau-
tioned that obtaining correct registration of the two frames requires

considerable care in both the enlargement and printing processes,

The variable ABSCA determines the abscissa scale for the
dependent variable X. If ABSCA = 0, this scale is linear; if ABSCA = 1,
it is logarithmic (base 10). For the former case, the NAMELIST variables
X0, XF, DELTX, SUBDIV, and XFMT must be specified. These variables
are not required for ABSCA = 1. The default value for ABSCA is 1.

The variables X0, XF, DELTX, and SUBDIV (see Section 4.2.4
for XFMT) are required only for plots with linear abscissa scales
(ABSCA = 0). These parameters are determined automatically for loga-
rithmic plots. XO and XF are, respectively, the minimum and maximum
abscissa values required for the plot, Their units are those of the
dependent variable X. No default values are given for these parameters.
DELTX is the abscissa increment (in units of the dependent variable) at
which the abscissa is to be labeled. Vertical grid lines and tick
marks are also drawn at these increments. No default is given for
DELTX. SUBDIV is the number of subdivisions of the increment DELTX; i.e,
SUBDIV-1 vertical grid lines will be drawn in any incremental abscissa
distance DELTX. The default value for SUBDIV is one, hence no vertical
grid lines are drawn between labeled points. Usually the parameter

DELTX will be an integer multiple of the abscissa distance XF-XO.

4.2,4 Labeling and Titling Parameters

There are 26 parameters in the category of Labeling and

16



Titling parameters. They are TITLEl, N1, TITLEZ2, N2, TITLE3, N3, XTITLE,
NX, LABEL1, NLAB1, XP0S1, YP0OS1l, THETAL, LABELZ2, NLAB2, XP0S2, YPOSZ,
THETA2, ULABEL, VLABEL, XTICK, YTICK, DCHAR, NCHAR, CHFMT, and XFMT.

The first six of these parameters provide altitling capa-
bility for the top of the carpet plbt. The parameters TITLEL may
contain arbitrary alphanumeric information of maximumilength 60 char-
acters. The parameters Ni contain the number of characters in the corre-
sponding TITLEi array. TITLEL, 2, and 3 are, respectively, the first,
second, and third lines of the title at the head of the plot. Each
line of the title is automatically centered with respect to the grid.
The default values for the TITLEi parameters are blanks and 1 for the

N parameters.

The two parameters XTITLE and NX define the abscissa title
drawn below the numeric labeling of the abscissa scale. XTITLE contains
the alphanumeric title with a maximum length of 60 characters,‘and NX
is the number of characters in XTITLE. XTITLE is automatically cen-
tered with respect to the grid. The defaults are blanks for XTITLE
and 1 for NX.

The parameters LABELi, NLABi, XP0OSi, YPOSi, and THETAi re-
late to the alphanumeric labeling of the two orthogonal families of
curves. Since the position of these labels is arbitrary, either set
of parameters can refer to either family. The alphanumeric title
information is entered into LABELi and has a maximum length of 36

characters. NLABi are the number of characters in the LABELi arrays.

The defaults for LABELi and NLABi are, respectively, blanks
and 1. The positions of the first characters of LABELi are defined by
the parameters XPOSi and YPOSi. XPOSi are the abscissa coordinates
measured from the left-hand grid margin and are entered in inches. The
range of XPOSi is -1.25 f_XPOSi/(inches) < 8.0. The defaults for XPOSi
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are zeroes. YPOSi are the ordinate coordinates measured from the bottom
grid margin and are entered in inches. The range of YPOSi is -0.4 <
YPOSi/ (inches) < 5.9. The defaults for YPOSi are zeroes. Values for
XP0OSi and YPOSi are given assuming that the SD 4060 hardcopy output
measures 11 inches by 14 inches (grid size 8 inches by 5.9 inches).
Occasionally, because of differing enlargements in the xerox process,
the plot size may differ from the 11 inches by 14 inches nominal, and
the values of XP0OSi and YPOSi must be scaled accordingly. The var-
iables THETA1 define the orientations of the alphanumeric information
contained in LABELi. THETAi are entered in degrees and define the
angle measured from the horizontal in a counterclockwise direction.
The ranges for THETAL are 0 < THETAi/(degrees) < 90, and the default

values are zeroces.

The variables ULABEL and VLABEL relate to the numeric
labeling of the members of each orthogonal family. These members may
be labeled at one or both ends of each curve. VLABEL relates to the
first of the two families input; i.e., X = £, (U) for various V;, and
therefore determines the positions of the numeric Vi labels. For
VLABEL = 0, the members of this family are labeled at the end of the
curve with the greatest value of U. For VLABEL = 1, the members are
labeled at the other end of the curve, viz, the end corresponding to
the minimum value of U. For VLABEL = 2, both ends are labeled. The
numeric labels are automatically offset from the ends of each member.
The variable ULABEL is similarly defined for the family X = fZ(V) for
constant Uj that is either input following the first family or is
determined by interpolation. However, in order to distinguish between
the numeric labels for the two families, the position of these labels
with respect to the end of each curve is determined by the two param-
eters, XTICK and YTICK, described in the next paragraph. The default
values for ULABEL and VLABEL are zeroes.

18



The parameters XTICK and YTICK are associated with the var-
iable ULABEL discussed in the previous paragraph. The numeric labels
for the members of the family X = f|, (V) for constant Uj are offset from
the appropriate end of the curve (defined by ULABEL) by a tick mark the
length and orientation of which are defined by XTICK and YTICK. An
example of this may be seen in Figure 1. XTICK is the length of this
tick mark projected in the abscissa direction and is measured in rasters.
The raster coordinate system is the lowest level coordinate system
available on the SD 4060. The abscissa axis is approximately 3100 ras-
ters long, and a representative value for XTICK is 100, which number is
used for the default value of XTICK. YTICK is similarly defined for
the ordinate direction. The ordinate height of the grid is 2300 ras-
ters, and a default value of 100 is included for YTICK. The numeric
label for the family X = £ (V) is automatically set a small distance
from the end of the tick mark. For all values of ULABEL, a positive
value of XTICK results in a positive abscissa increment for the tick
mark. In the ordinate direction, however, a positive YTICK results in
a positive increment for ULABEL = 0 and a negative increment for
ULABEL = 1. For ULABEL = 2, a positive YTICK results in a positive
increment at one end and a negative increment at the other., Tick marks
may be supressed by setting XTICK = YTICK = 0. If a single orthogonal
family is read in, there is no option concerning which family is labeled
with tick marks. However, if both families are input, the second input
family is labeled with tick marks, and hence, the order of the input

families may be revised to alter the labeling.

The three variables DCHAR, NCHAR, and CHFMT define the labeling
of the vertical scale markers on the plot. The actual scales are de-
fined by the two variables DELTAU and DELTAV (Section 4.2.1). The scale
markers are two I-beam symbols and can be seen in the bottom left-hand
corner of the carpet plot example shown in Figure 1. The horizontal
positioning of these markers from the left-hand grid margin is one cycle

for logarithmic abscissa and DELTX for linear abscissa. The vertical
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positioning is one horizontal grid-line increment from the lowest grid
margin with a single increment gap between the two I beams. DCHAR is

a two-dimensional array containing alphanumeric titles for the scale
markers. DCHAR(1,1) and DCHAR (2,1} contain the label for the DELTAV
scale, and DCHAR(1,2) and DCHAR(2,2) contain those for the DELTAU scale,
Both titles have a maximum length of eight characters. The DCHAR array
defaults to blanks. NCHAR is the larger of the two numbers that are
the number of characters in the DELTAU and DELTAV labels, The shorter
label is filled with sufficient blanks to increase its length to that
of the longer 1label. NCHAR defaults to 1. CHFMT is the F format for
the values of DELTAU and DELTAV written with the scale markers and
labels. The form of CHFMT is W.D where W is the field width and D is
the number of decimal places. W is restricted to a maximum of 6, and
CHFMT defaults to 4.2,

The final variable XFMT is required for linear abscissa only
(ABSCA = 0) and specifies the format for the numeric labeling of the
abscissa scale. The form is W.D where W is the field width and D is
the number of decimal places, For positive W the format is F, and for

negative W it is the E format,

20



5. CARPET PLOT GENERATION

Despite the'large nunber of variables associated with Program CRP,
generation of a usable carpet plot is not a difficult matter. There are
three aspects of the finished plot: (1) the matrix of family members,
(2) the interpolation of the input family to obtain the orthogonal
family if both are not input and, (3) labeling and titling. It is
strongly recommended that the first item be treated separately from
the remaining two items. Further, if interpelation problems occur,
these should be solved before final labeling and titling are added to
the plot, ‘

Obtaining a matrix of family members arranged in such a manner that
interpolation can be performed is the most difficult part of carpet plot
generation., Throughout this section the term "usable carpet plot" is
used. A usable carpet plot is one on which interpolation between mem-
bers can be performed satisfactorily. A necessary condition for this
is that members of a given family must not cross each other and that
members of opposing families must cross only once. In addition, the
closer each member is inclined at 45° to the horizontal and 90° to
each member of the orthogonal family, the more easily interpolation on
the matrix may be performed. It should be stated that there are var-
iables X = f£(U,V) that are not suitable for carpet plot display, but
many of these can be adequately plotted by pestricting the range of U
and V on a given plot and mapping the entire field with several carpet
plots, The functions that should be treated in this fashion are those
for which either X exhibits several maxima and minima or 9X/3U or

9X/3V changes very rapidly in relation to the range of U and V covered.

The first computer run should be intended to test only the matrix of
family members. All of the available data should be read in, but only a
small number of members should be plotted. Initially, only the carpet
plot control parameters (Section 4.2.1}, some of the grid parameters

(Section 4.2.3), and a small number of labeling and titling parameters
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(Section 4.2,4) should be specified. If the required plot is logarithmic,
only the following NAMELIST parameters should be specified: RTYPE, DELTAU,
DELTAV, UPLOT, NUPLOT, VPLOT, NVPLOT, UMAX, UMIN, VMAX, VMIN, TITLEl, N1,
TITLEX, NX, DCHAR, NCHAR, and CHFMT, If the plot is linear, the following
additional parameters should be specified: ABSCA, X0, XF, DELTX, and
SUBDIV. If only a single family is input, the parameters RTYPE, UMAX,
UMIN, VMAX, and VMIN may be removed from this list. All of the other
NAMELIST parameters discussed in Section 4,2 have their default values

initially.

The choice of the six parameters DELTAU, DELTAV, UPLOT, NUPLOT,
VPLOT, and NVPLOT is important for the initial pregram run. As noted
in the previous paragraph, all of the available data should be input.
However, the parameters UPLOT, NUPLOT, VPLOT, and NVPLOT should be
used to plot only a small number (six or seven)} of the salient members
of the input family or families. The VPLOT array should include the first
and last members of the input family X = £ (U) for various Vi. If the
orthogonal family is read in, UPLOT should contain the first and last
members of this family. If the orthogonal family is obtained by
interpolation, UPLOT should contain values close to the minimum and

maximum values of U input with the first family X = fl(U).

Initially DELTAV should be a positive quantity. DELTAU and DELTAV
not only determine the relative positions of the various family members,
but also influence the number of horizontal grid lines drawn., For ease
of interpolation on the finished carpet plot matrix, approximately 40-50
horizontal grid lines should be drawn. The actual number drawn is output
on the line printer (Section 7), and the suitability of this number may be
assessed without the necessity of submitting the SD 4060 plot tape. From
equations (3), (7), and (9), for the initial computer run, the number of
horizontal grid lines drawn is, in FORTRAN notation,

u -u, Vn - VI

N =5+ IFIX(4 + *
(4 * SerTay- * DELTAV

) | (11)
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where the subscripts 1 and n refer to the minimum and maximum matrix

points, respectively. For RTYPE = 1, Up, U,, V., and V, are input via

1’
NAMELIST. For RTYPE = 0, assuming that the VPLOT and UPLOT arrays are
, = VPLOT(1)

and Vv, = VPLOT (NVPLOT)

for positive DELTAV. For the purposes of estimating the number of

monotonically increasing, Vv

horizontal grid lines drawn, it may be assumed that U, is the greatest
number in the UPLOT array that is less than or equal to the maximum

U value input for the member X = fl(U) corresponding to Vy = VPLOT (NVPLOT) .
For example, in Figure 6, VPLOT(NVPLOT) = 18000 n.m., and the maximum
UPLOT value contained in the Energy array for Vi = 18000 n.m. is E = 4

MeV, and thus U = 4.0. In many cases, however, such as that shown in
Figure 1, U, = UPLOT(NUPLOT), as each input member contains values for

the entire range of U. The variable U, may be taken to be the smallest
number in the UPLOT array that is greater than or equal to the minimum

U value input for the X = £, (U) corresponding to Vi = VPLOT(1). U,

1

will usually reduce to U, = UPLOT(1} as in Figures 1 and 6. U, and
U, should be obtained using these definitions by inspection of the

input data deck.

Equation (11) is clearly not sufficient to estimate initial DELTAU
and DELTAV.values even if the points (1,1) and (n,m) (Figure 3) and the
required number of horizontal grid lines are known before the initial
plot is made. However, first estimates of DELTAU and DELTAV may be
obtained by assuming that ’

Up - Uy Vp -V, (12)

DELTAU DELTAV

Assuming that approximately 45 horizontal grid lines are required,
equations (11) and (12) become
DELTAU ~ | Uy - U] / 18 (13)
and DELTAV ~ | VPLOT(NVPLOT) - VPLOT(1)| / 18 (14)

1

12
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Applying equations (13) and (14) to the data plotted in Figure 6,
initial estimates of DELTAU = AE = 0.222 MeV and DELTAV = AALT = 777.77
n.m., are obtained. It should be reiterated that these estimates are
obtained before any plots are made, Equations (13} and (14) fix the
maximum and minimum matrix points on horizontal grid lines. The con-
ditions that any other matrix point (i,j)} will lie on a horizontal
grid line, which is desirable for ease of interpolation, are that Uj -
U, and V; - V, must be integer multiples of DELTAU and DELTAV, respec-
tively. It is clear that this is not likely to be the case for AE =
0.222 MeV or AALT = 777.77 n.m., and in general the initial estimates
of DELTAU and DELTAV should be 'rounded' to more reasonable values.
Therefore, in the above case, AE is rounded to 0,25 MeV and AALT to
750 n.m., and the results of the initial computer run are shown in
Figure 7. It can be seen that sufficient labeling has been added to
easily identify the family members and scale parameters. A second
example is shown in Figure 8, In this case, initial estimates of the
scale parameters were obtained from equations (13) and (14) as DELTAU
= AB = 0.01333 and DELTAV = AL = 0.0666, These were rounded to AB =
0.015 and AL = 0.06. Note that in the case of the data shown in
Figure 8, it was assumed that U, = UPLOT(1) = 0.04. As can be seen
from Figure 8, the minimum matrix point does not, in fact, occur for
U=B=0.04. Nevertheless, a usable carpet matrix resulted from the

use of equations (13) and (14), and this is the initial objective.

From the two examples shown in Figures 7 and 8, it is evident that
usable carpet plots can be obtained for the input data. In some in-
stances this will not be the case, and the various family members may
cross over each other in some regions of the matrix. This does not
necessarily mean that the data cannot be carpet plotted. For instance,
the data plotted in Figure 8 are replotted in Figure 9 with different
values of the scale parameters, and many of the members cross over each

other. Attempts at carpet plotting should not be abandoned merely
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because members cross initially. Two courses of action are possible.
First, the data may be split into subsets each of which may be
successfully plotted on separate frames. Second, the scale parameters
may be varied in order to generate a usable matrix (as in Figures 8
and 9).

Varying the scale parameters should be performed with care since
they affect not only the ordinate distance for any member but also the
number of horizontal grid lines drawn. The change in the number of

horizontal grid lines drawn is, from equations (11) and (13),

(15)

§(DELTAU) & (DELTAV)
6N > - 18 [ DELTAU *  DELTAV

where the § symbol indicates small changes in the independent variable
following. Further, the change in the vertical extent of a family
member expressed as the number of horizontal line increments that it

covers, Ny, is

N1 _ _ S(DELTAU; . _ 8(DELTAV) (16)
T DELTAU DELTAV .

for the families X = £, (U) and X = fé(VL respectively, Expressed in
terms of the SD4060 coordinate system Yc, the change in the vertical

extent of a given member is

s _ _ [seeLtau) , SN ) .. . [S(RELTAY) | oN an
DELTAU N-1 DELTAV N-1

where 6N is given by equation (15). For positive DELTAU and DELTAV,
equation (15) indicates that an increase in either scale parameter
‘results in a reduction of the number of horizontal grid lines drawn,
Equation (16) shows that the vertical extent of a given line in terms
of grid-line increments decreases for a positive change in the scale

parameters. However, equation (17) for the subject coordinate distance
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(which is the important variable in the context of modifying the carpet
matrix) is ambiguous as far as the sign of ¢Yg is concerned, since the
two terms have opposing signs. In general, however, the first term is
dominant, and for a positive change in a scale parameter, 6Yg is nega-
tive. For instance, if DELTAU is increased by 10 percent (reducing the
number of grid lines drawn by one or two depending upon rounding), the
vertical extent of a given member is reduced by 10 percent in terms of

grid-line increments but only 5 percent in terms of subject coordinates.

In Figure 9, the input family is that labeled 'L Values', i.e.,
X = £(B) for various L, The orthogonal family, labeled 'B Values', is
obtained by interpolation., The members of the input family cross over
each other primarily because the vertical extent of the higher L-value
members is too large., From equations (15) and (17), assuming that
approximately 45 horizontal grid lines are drawn, SYgq/Yg =~ - 0.5
& (DELTAU)/ (DELTAU). Thus, in Figure 9, in order to reduce the vertical
extent of the L-value members by half, the value of DELTAU (= AB) should
be approximately doubled. It should be noted that equations (15) through
(17) are only approximate, are applicable for small changes in the
scale parameters, and assume that the maximum and minimum grid points
do not change. The above expression for 6Y /Y, is therefore approximate
and should be used to determine trends only. From equation (15), if
DELTAU is doubled and DELTAV is held constant, approximately 18 fewer
horizontal grid lines will be drawn. As a result, DELTAV should be
reduced to compensate for this. On the bases of the carpet matrix
shown in Figure 9 and the trends indicated by equations (15) and (17),
new values of the scale parameters may be estimated as DELTAU = AB =
0.02 and DELTAV = AL = 0,05, The carpet matrix for these scale param-

eters is shown in Figure 10, and it can be seen that this matrix is
acceptable,

Having obtained a usable matrix, a plot should be made that contains

all the required members in the matrix. At this point, any interpolation
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problems should be solved. The two available interpolation schemes,
SPLINE and CRVFIT, are contrasted in Figures 11 through 13. In each of
these figures the L-value family is input. In Figures 11 and 12 the
only members input are those that are plotfed. It may be seen that the
interpolated family obtained with the CRVFIT routine is acceptable
whereas that obtained with the SPLINE routine has several unacceptable
variations in the members, particularly for B = 0.04. In general, this
type of oscillation is likely to occur when a large change of slope
occurs over a small region of the varying independent variable. If
interpolation problems are not solved simply by changing the routine
used, additional input members must be added in order to damp the
oscillation. For instance, in Figure 12 an input curve for L = 3.2

may be added. It is not necessary to plot this input curve, and thus
values of the dependent variable may be input only for those values of
the independent variable that are contained in the UPLOT array. That
is, in Figure 12, the L = 3.2 member requires X values for B = 0.05,
0.1, 0.2, 0.4, and 0.5, The values of X may be estimated from the
existing plot (Figure 12), The results of this procedure are shown in
Figure 13, in which it can be seen that the oscillation has been damped.
The results, however, are still clearly inferior to those obtained with

CRVFIT routine, and in this case this routine should be used.

The final phase of the carpet plot generation, the addition of
titling and final labeling, is a straightforward application of the
NAMELIST parameters given in Section 4.2.4. As an example, the final
version of the test plot shown in Figure 7 may be seen in Figure 6.
Additional family members have been plotted,and the member numeric
labels for the input family have been moved from one end to the other
to avoid overwriting some members. In addition, comprehensive titling
has been added. .
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PRECEDING PAGE BLANK NOT FILMFD

.6, JCL SETUP

Program CRP is available from the GSFC Program Library in source
(FORTRAN IV) and object deck (FORTRAN IV H, OPT = 2 compilation) form
suitable for operation on the IBM 360 series machines. Versions of
the program for operation on IBM 7094 and UNIVAC 1108 machines are
also available from the National Space Science Data Center. Because
of core limitations with fhis computer, the IBM 7094 version is over-

layed but offers the same capabilities as the IBM 360 version.

On the 360/75 machine, compilation of all subroutines requires less
than 1.0 minute cpu time and 1.5 minutes I/0 time. Execution time to
generate 10 carpet plots with single family input is approximately 1.0
minute cpu time and 1.0 minute I/0 time. Less execution time is re-
quired if both families are input. The program requires less than 170K

for the EXEC LINKGO step.

The JCL required for Program CRP is relatively straightforward and
is shown in Figures 14 and 15 for source and object decks, respectively.
The output tape for the SD 4060 plotter is written in 7-track binary at
556 bpi and may either be user supplied or TEMPSV, The data deck setup

has been discussed in Section 4 and is shown in Figures 4 and 5,

 Precding page blank
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. Preceding page blank
7. PROGRAM QUTPUT AND ERROR MESSAGES

7.1 Program Output

A binary, 7-track, 556 bpi SD 4060 plot tape is output by Program
CRP, The number of frames on this tape is output by the SD 4060 pack-
age on the line printer. For the case KOLOR = 1, this number shouid
be 2 plus the number of plots input on the first data card. For KOLOR =
2, the number should be 2 plus twice the number of plots. For ease of
publication, it is suggested that 35-mm positive film output be requested
from the 5D 4060.

Line printer output is provided to enable the user to assess the
success of the program run before submittal of the 5D 4060 plot tape.
The plotted members of each orthogonal family are output,and a sample
list is shown in.Figure 16. The first family output corresponds to the
first family read in to the program (X = f£(U) for various Vi). The
second family output corresponds either to the second input family or
to the interpolated family, depending upon RTYPE, Note that only the
family members to be plotted are output on the line printer. The
values of the constant independent variable associated with each member
input are listed before the plotted members (values of 999.0 in this
list should be disregarded as these are dummy values). In Figure 16,
the alphanumeric header for each member and the alphanumeric header
for the columns of the varying independent variable are taken from
the DCHAR array input via the NAMELIST. Pairs of dependent and independent
variables are given on each line-printer line, together with the SD 4060

subject coordinate of each point (labeled Y).

Three checks may belperforﬁed on these tables before the plot tape
is submitted. First, the constant independent variable heading each
member may be compared to the UPLOT and VPLOT arrays to ensure that the

intended lines are plotted. Secdnd, the values of Y may be scanned to
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make sure that all values of Y are in the range 0 to 100 (except the
999.0 default values), and that the variation of Y for a given member
is significant, Values of Y outside the range 0 to 100 may result from
toverhang' of the input curves, That is, the plot is automatically
scaled in a vertical direction by using the maximum and minimum grid
points, The input curves may cover a wider range of independent var-
iables than those encompassed by these grid points, with the result that
values of Y, > Y(n,m) and Y, < Y(1,1) (see Figure 3) may result, In
extreme cases, Y. > Ymax or Y < 0, This problem may be rectified by
increasing the value of PO to allow more space between the bounding
horizontal grid lines and the bounding grid peints in the carpet matrix.
If the variation of Y for a given member is small (< 10}, the result
will be an almost horizontal line in the plot, making interpolation on
the matrix an inaccurate process. This may be rectified by making the
appropriate vertical scale more sensitive, that is, by reducing either
DELTAU or DELTAV. This should be done with caution, however, since all
of the members of each family will be affected by this change, and the
overall effect may not be to improve the plot. The third check that
may be performed is to examine grid peints in both family lists. The
subject coordinate Y should be identical for a given grid point in both

lists,

In addition to the plotted families, the number of horizontal grid
lines is output. As noted in Section 5, this should be approximately 45
to facilitate interpolation on the carpet matrix. This number may be
changed by varying DELTAU and DELTAV as discussed in Section 5. For
the case of linear abscissae (ABSCA = 0.), the number of vertical grid

lines is output,
Under control of the NAMELIST variable IPR (Appendix A), the entire

NAMELIST may be written on the line printer. For NUPLOT or NVPLOT <
20, the UPLOT or VPLOT arrays are filled with dummy values of 999.0, and
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these should be disregarded. Further, when the default values for the
alphanumeric NAMELIST variables are used, numeric representations of
these defaults are output on the line printer. These, too, should be

disregarded.

7.2 Error Messages

A number of SD 4060 error codes may be generated by misuse of Pro-
gram CRP. These are output by the IGS routines associated with the
SD 4060 plot package. The reader is referred to the SD 4060 manual for
a complete list of these. However, the two most likely SD 4060 error
codes are 32 and 33 and refer, respectively, to bad abscissae and bad
ordinate values. Bad abscissa coordinates are not likely to occur for
a logarithmic carpet plot for which the abscissa scaling is performed
automatically. However, if XO and XF are specified incorrectly for a
linear carpet plot code 32, errors will result. Code 33 errors may
result from the 'overhang' of the input curves that has been discussed
in Section 7.1, These may be corrected by increasing PO or by ex-

tending the range of the parameter UPLOT,

A number of error codes are output by Program CRP and these are
listed in Appendix C, Section C.1 shows four error messages associ-
ated with NAMELIST input errors, the last of which is a warning state-
ment only. Program termination is associated with the first three error
messages. The first message indicates that an incorrect value of RTYPE
or ABSCA has been entered, and the second indicates that either DELTAU
or DELTAV has been entered with the unacceptable value of zero. The
third message indicate€s a problem with one or more of the five listed
variables that are required for a linear carpet plot only. This error
message will result either if these variables have not been specified
or if XF < X0. The fourth message is a warning indicating that any one

of the three arrays (TITLEl, 2, and 3) has not been specified.
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The error messages assoclated with the interpolation procedure for
RTYPE = 0 are shown in Section C.2. The two return codes associated
with the first error message indicate problems with the input data,

The return code of 1 generally indicates that an input curve is not
monctonic with respect to the varying independent variable,e.g., U of
X = £(U) for various V = Vi. The parameter INT is the number of incre-
ments of the interpolated curve between grid points and is Np + 1 in
equation (10). The maximum value of INT is M = 48 since the maximum
length of the interpolated array is 50, and a minimum of two curves
must be input., The return code of 2 generally indicates either that
VPLOT is not menotonic or that VPLOT contains a value that was not
input. IGP is the array of grid points stered for each value of UPLOT.
Error message numbers two and three result if the UPLOT array contains
one or more values that are not included in any of the members of the
family X = £(U) for various V = V;. This will not normally terminate
the run (unless the entire UPLOT array is incorrect) as the program
will automatically eliminate these values. The corrected UPLOT array

and its length are given by error message number three.
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APPENDIX A, SUMMARY OF NAMELIST INPUT PARAMETERS

With the exception of the first parameter, IPR, the NAMELIST input
parameters are defined in order in the four categories of (1) Carpet
Plot control parameters, (2) Interpolation parameters, {3) Grid
parameters, and (4) Labeling and Titling parameters. Each parameter is
numbered. An alphabetical list of the parameters is given in Table 2
and this may be used as a convenient cross reference for the list
given in this Appendix. Section referenceé are given for a more de-

tailed description of a given parameter.

No., Name Type Default Section Description
1 IPR I*4 None Print Option Flag. 0 for

NAMELIST variables not printed
and 1 for NAMELIST variables
printed,

2 RTYPE 1I*4 0 4,2.1 Input Data Flag. O for a single-
family input and 1 for both
families input

3 PO R*4 4. 4.2.1 Determines vertical positioning
of carpet matrix. Number of
horizontal grid increments below
minimum grid point and above
maximum grid point. Should be
whole number,

4 DELTAU R*4 g. 4.2.1 Increment in U (the independent
variable not held constant for
the members of the first family)
corresponding to one increment
between successive horizontal
grid lines

5  DELTAV R*4 0. 4,2.1 Increment in V corresponding to

one increment between successive
horizontal grid lines
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No. Name Type Default Section
6 VPLOT R*4 None 4.2.1
7 NVPLOT I*4 0 4.2
3 UPLOT R*4 None 4.2,
9 NUPLOT I*4 0 4.2,

10 CHOICE R*8§ "CRVFIT' 4,2,

11 UMAX R*4 0 4,2.

12 UMIN R*4 0 4.2,

13 VMAX R*4 0 4,2,

14 VMIN R*4 0 4.2,

15 KOLOR 1*4 1 4.2,

16 ABSCA R*4 1 4.2.

36

DescriBtion

The array of Vs for which

X = f({u) are plotted. VPLOT
£ V;, where Vj are the values
of the independent variable
held constant for the members
of the first family input.

Length of the VPLOT array.
Maximum 20

The array of Vs for which
x = f(V) are plotted. UPLQOT
€ U; for RTYPE = 1,

Length of the UPLOT array.
Maximum 20

Interpolation Method Flag.
Applicable for RTYPE = 0 only.
'CRVFIT' for subroutine CRVFIT
and 'SPLINE' for subroutine
SPLN2 and function SPLIN(Y)

Maximum grid U value for input
data. Omit for RTYPE = Q.

Minimum grid U value for input
data. Omit for RTYPE = 0.

Maximum grid V value for input
data. Omit for RTYPE = O,

Minimum grid V value for input
data. Omit for RTYPE = O,

Flag for number of SD4060 frames

output. 1 for single-frame
output. 2 for double-frame
output

Flag for type of abscissa scale.

0 for linear and 1 for logarithmic

scale



No. Name Type Default Section
17 X0 R*4 None 4,2,3
18 XF R*4 None 4,2,3
19 DELTX R*4 None 4,2.3
20 SUBDIV R*4 1 4,23
21 TITLE1 R*4 Blanks 4.2.4
22 N1 I*4 1 4.2.4
23 TITLEZ R*4 Blanks 4.2.4
24 N2 %4 1 4.2.4
25 TITLE3 R*4 Blanks 4.2.4
26 N3 I*4 1 4.2.4
27 XTITLE R*4 Blanks 4,2.4
28 NX I*4 1 4.2.4
28 LABEL]1 R*4 Blanks 4.2.4
30 NLABl 1I*4 1 4.2.4
31 XPOS1 R*4 0. 4.2.4

37

DescriEtion

Minimum abscissa value in input
data units. Omit for ABSCA = 1.

Maximum abscissa value in input
data units, Omit for ABSCA = 1.

Increment in input data units for
which vertical grid lines, tick
marks, and labels are given.

Omit for ABSCA = 1.

Number of increments into which
DELTX is subdivided by drawing
vertical grid lines. Omit
ABSCA =1,

First line of title in page header

Number of characters in TITLEL.
Maximum 60

Second line of title in page header.

Number of characters in TITLEZ.
Maximum 60

Third line of title in page header

Number of characters in TITLES3.
Maximum 60

Abscissa title. Appears below
abscissa scale.

Number of characters in XTITLE,
Maximum 60

Alphanumeric label for one family
of curves

Number of characters in LABELIL.
Maximum 36

Horizontal position of first
character of LABEL! in inches,
Measured from left-hand bounding
grid line. -1.25 < XPOS1 < 8.0,



No. Name Type Default Section
32 YPOS1 R*4 0. 4,2.4
33 THETA1 R*4 0. 4.2.4
34 LABELZ R*4 Blanks 4,.2.4
35 NLAB2 1I*4 1 4.2.4
36 XP0OS2 R*4 0. 4,2.4
37 YPOSZ R*4 0. 4.2.4
38 THETAZ R*4 0. 4,2.4
39 ULABEL I*4 0 4.2.4
40 VLABEL 1*4 0 4.2.4
41 XTICK R*4 100. 4,2.4

38

Descrigtion

Vertical position of first
character of LABELl in inches.
Measured from lower bounding
grid line. -0.4 £ YPOS1 < 5.0.

Orientation of LABELl in degrees,
Measured counterclockwise from
the horizontal. @. £ THETAl £ 90.

Alphanumeric label for other
family of curves

Number of characters is LABELZ,
Maximum 36

As XPOS1 bar for LABEL2
As YPOS1 bar for LABELZ2
As THETAl bar for LABEL2

Flag for numerical labels for lines
of constant U;. 0 for end of

line with maximum V value., 1 for
end of line with minimum V value.

2 for both

Flag for numerical labels for

lines of constant V.. 0 for end

of line with maximum V value. 1

for end of line with minimum U value.
2 for both

Horizontal distance in rasters for
tick mark used with numeric labels
for the family X = £(V) for various
U;. Horizontal distance positive
for positive XTICK,



No, Name Type Default Section
42 YTICK R*4 100. .2.4
43 DCHAR R*4 Blanks .2.4
44  NCHAR I*4 1 .2.4
45 CHFMT R*4 4.2 .2.4
46 XFMI'  R*4 2.0 .2.4

39

Descrigtion

Vertical distance in rasters for
tick mark used with numeric labels
for the family X = f(V)} for
various U;. Vertical distance
positive %or positive YTICK and
ULABEL = 0. Vertical distance
negative for positive YTICK and
ULABEL = 1.

Array containing alphanumeric
labels for the scale markers.
DCHAR(1,1) and DCHAR({Z,1) contain
label for DELTAV, DCHAR(1,2) and

. DCHAR(2,2) contain label for

DELTAU. Both labels have a
maximum length of eight characters.

The larger of the two numbers
of characters in the DELTAV and
DELTAU labels

Print format for numeric values

of DELTAU and DELTAV. The form is
W.D, where W is the field width

(W < 6) and D is the number of
decimal places.

Print format for numeric labeling
of abscissa scale. The form is
W.D, where W is the field width
and D is the number of decimal
places. For positive W the
format is F, and for negative W
the format is E.
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40

APPENDIX B. PROGRAM LISTING

DIMENS ION Y1{50+20),¥2{50,20)

DIMENS ION XP(S0)sYP(S0)+XVIS0}.YV{50}

DIMENS ION NPTS(20)LGP{20)

DIMENS ION XBAR(E).YBAR(S)

DIMENS 1ON XHLE 2005 ¥HLY 20)s XVL( 20 )2 YVLLZ0),PVXI{Z) WPVY(2)

DIMENS ION XVLE(20) sYVLE{ 201} XHR{ 20} YHR{20)

DIMENS ION CHAR4{2:2)

REAL LsLlP

REAL %8 CHOICE

REAL %8 CHARLs CHARZ

LOGICAL#*1 EQUAL+BLANKSLAB1.LAR2

COMMON /VAL/ BP{201,8(50,20) »F1{50,20)+F2(50,20) +IGP(20),T(20},
1 Li50+20),LP(20)

INTEGER RTYPsELABEL

COMMUN ZINIT/ DELL +DELE,POMLsNFP,NIP, iDIM.RTYP

COMMON #SCAL # CHOICE. ABSCAL KO aXFaDELT Xy XFMT 2RLMAK »BMA XS RLMIN,
1BMINyYY s KOLOR « NLP s NBP i
COMMON #TITLZ NLoTITLEL(15)sR2aTITLE2(15) 4 N3 TITLEIL15) 4Ky

1 KTITLE(15),NHT.HDRIZ(9).hVTgVERT{Q}-KHZ.YHZ;THETA!-
2 XVT.VVT'THETAZ.DCHAR(E.2)ohCHARaCHFMT;ELAEEL.LLAHEL-
3 DELTAWDELTAL .SUBDIV

COMMON /PLOTrZ A{200)

COMMON /PS1/ PSII{50420}:P512{50,20}

COMMON ZLABB/ LABLI8).LABZ2{(8)
EQUIVALENCE,(PSlzt1.11.Y2(1.l)l.(PsIl(l.tJ.vl(l.l))
EWUIVALENCE (CFARI1,LABI(1) )+ {CHAR2S,LABZ2C(L)?
EQUIVALENCE (CHFARG(1,1)+CHART) +ECHARG(142)+CHARZ])
DATA EQUAL /1H=/.BLANK/IH /

INDEXLI) = (I-1)}/TINT + 1

NCURVE=20

IDIM = 5D

READ (5, 1007) KAHP

CALL MODESG(A.Q)

START NEW PLOT

CALL INITAL

CALL READ

IINT = IDIM/NL

IF (RTYP.LT.2)} GO T 10
NHL = NLP

NVL = NBP

GO TOa 40

if (RTYP.EG.}) GO TO 20
NIP = NBP

NFFP = NLP

CALL FINDF(BPsEsF1+F2+T}
CALL LINTI{L.TasF2)

CALL GRIDPTILP,L.ICGP)
NHL = NFP

NVL = NIP

GO TO a0

NIF=NLP

NF PF=NBP

CALL FINDF(LPsLsF2+F 1T}
CALL LINT(BsTsF1}

CALL GRIDPT{({EP,B,ICP)

NHL = NIP
KRVL = NFP —
K =1

b e | Pr_l_ac;ding pqgr‘lr_ahpla_n_l_g__

CONST = LPUI)/DELL ! P,

41



IF (RTYP.GT.0) GO TO a5
N= INDEX{IGP(1)}

K =N
GO TO SO
45 N = I

IF (RTYP LEQeZ2) K=N
50 DO 100 J=1l.,1DEW
P = BlJ.K)
IF (F.EQ-QQQ--UR-FI(J-N]cEG-ggguJ 60 o 19090
PSI1{Js+N} = CONST ¢ P/ODELD
LO0O CONT INUE
K =1
DO 105 I=1.NVL
CONST = BRI }/DELB
iF (RTYP.NE.I, N=1
IF {RTYP.EGe1) N=INDEX{IGP(I})
1f {RTYP.EGe1) K=N
iF {RTYP.EQ«2) K=1
DO 105 J4=1.1D1IM
P o= LUJsK)
IF (PaEQe9992a0RF2( Js NFoECaS9%+} GO TG 16S
HSI2(JeN) = CONST + P/OELL
105 CONTINUE
IF {RTYP.LT+2) GO TO 110

PMX = RLMAX/DELL + BMAX/DELD
PMN = RLMINZ/DELL + BMIN/DELS
RNUM= INT{2.%P0 + PMX - PMN]}
PHI = PO - RLMIN/DELL - BMIN/DELBE
GO TO0 115
110 LF (RTYP.EG.0) CALL SCALE(PSIZ «RNU¥, PHI]
IF (RTYP.EG.1) CALL SCALE(PSIls RNUMFHL}

115 CONTY INUE
[RNUM=RNUMSL »
WRITE(&s1017) LIRNUM
IF (ABSCA +EGe l¢) GO TO 116
NOLINESC( (I XF=X0)/DELTX 1#SUBD IV +,00012+1
WRITE{6.,1003) ROLINE
116 CONTINUE
DIVN = YY/RNUM
DO 120 IL=1.NHL
IF (RTYP.GTe0) LN= IL
IF (RTYP.EQ«Q) LN=INDEX{IGPIIL })
05 120 I8=1.1DIM
Pt = PSIL(IB.LN)
IF (Pl .NECa9992) YL{IBJLN) = DIVMNR(PHI+P1)
120 CONTINUE
00 135 IB=1.NVL
IF (RTYP+EGel) LN=INDEXUIGP{ 1B}
1¥ {(RTYPJNE+1) LN = [B
DG 135 IL=1,1ID1IM
P2 = PSI2¢ IL«LN)
IF {P2NE2999¢) Y2{IL LN} = DIVN*(PAI+F2)
135 CONTINUE
IF (RTYP+EQa2) GO TO 129
IERR = 1
1ERR = 0O
I=1
INVRT1=0
[NVRT2=Q
IF (RTYP «EQ. 1) GO TOQ 1370
1360 IF (¥2(1.1) «NEe 999.) GO TO 1361
I=I+1
GO TO 1360
1361 IF {(Y2(I+141) +GT¥. Y2(Ia4l13} GO TGO 1330
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CALL HEVERS{F2.Y2.LGP)
INVRTL =1
DO 1362 J4=1.20
IGR{JI=LGP{J)
1362 CONT INUE
GO TO 1380
1370 IF {¥Yl{l«:1) NE. 999} GO TO 1371
i=1+1
GO TO 1370
1371 IF (Y1(I+141) +GTe YL(Isl)) GO TO 5380
CALL HEVERS{F1.,YLl.,LGP)
INVRTZ2=]
DO 1372 J=1+20
IGP{ J)=LGF{J}
1372 CONT ENUE
1380 CONTINUE
IF {RTYPEQeQ)Y CALL INTERP{YZ+F23IGPIINT+50220s IERR)
IF (RTYP oEQes 1) CALL INTERP{YL1sF1sIGHsTIINT503:20+IERR}
IF (INVART1 .EQ. 0) 60 TO 132490
CALL REVERS{F24.¥Y24,LGP)
DO 1385 J=14+20
’ IGRIJI=LGR(J)
1385 COGNTINUE
GO TO 1399
1390 IF ([ INVRTZ2 .EQs 0) GO TO 139G
CALL REVERS(Fl+Y1,LGP)
DO 1395 J=1.20
IGP(JI=LGPR(J)}
13495 CONTINUE
139% CONTINUE
137 IF (IERRWEQ«Q0) GO TO 129
WRITE (6520011 1ERR
129 CHARGI{1+.1)1=DCHAR{1,1)
CHAR4L 2+ 11 =DCHAR(241)
CHAR4{ 1, 2)=0CHAR{1.,2)
CHARA{ 2+ 2)=DCHAR[Z2,2)
DO 130 Iz=1.8
IF (LABI{TI )aNELEQUAL ) GO TO 139
LABL1(1) = BLANK
GO TO 132
130 CONTINUE
132 DO 133 1=1,8
IF [LABZII}.NE.EGUAL} GO TO 133
LAB2(1) = BLANK
GO TO 140
133 CONTINUE
140 WRITE(6,1000) CHAR1
IN = 1
DO 150 I=1eNHL
WRITEL{G»1001) CHAR1.LP{ i)+ CHAR2,CHARZ
IF (RTYP+EQaQ) INO=INDEX(IGPI(Ll))
IF {RTYPLGT0) IND = 1
DO 1SS0 J=1,101IM,2
K =z J+1
[F (FL{JsIND) oNE +F9F9 244 ORF 1Ky INDISNE sG55 )
AXWRITE{G:1002) (FLINyIND)GYI(NyINDIsBININ JoNTJsK)
150 CUNTINUE
WRITE(&+1000} CHARZ
N =1
DO 200 I=1l.NVL
WRITE(6+41001) CHARZWRBP(I[)s CHAR1sCHARI1
IF (RTYP«NF«1) IND = 1
IF [RTYP.EQGel) IND=INDEX{IGP{I}}
IF (RTYPaNEL0O) IN = 1IND
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00 200 J=1+1DiM. 2
K = J+1
IF (F2(JsIND) «NE+s99F aaORF2{Ks IND} +NELG99.)
*WRITE(6,1002) {F2(N; IND) s Y2{Ns IND] +LAN+IN} NI K]
200 CONTINUE

"k BEGIN PLOTTING

IPASS = O
220 CALL RSETMG(A)
IPASS = IPASS + |1
IF {IPASS.EQ«2) CALL PAGEG{A+O,1,41)
CALL SETSMG{A, 15+,4095.)
CALL SETSMG(As 0+ 3071.)
RMIN = 500,

RMAX = 3600a
TMIN = 200.
YMAX =2500.

XINCH=8.062%
YINCH=S 30
XRPERI=({RMAX=RMIN}/XINCH
YRPERI=(YMAX~YMIN)}/Y INCH
XVT1l=XVTE=XRPERI+RMIN
XHEZI=XHZ*XRPERI+RMIN
YVTl=YVI*YRPERI+YMIN
YHZI=YHZX*YRPERI+YMIN
IF (KOLORSEGQ.2) CALL SUPER{RMINsRMAX+YNMIN,YMAX)
CALL UBJCTG{A+FRMINSYMIN+RMAX JYMAX])
IF (IPASS.EQe2) GO TO 300
XMAX = FI1(1,1}
XMIN = XMAX
DD 2%0 I=1+NHL
If (RTYP.EGeD) IND=INDEX(IGP{I))
iF (RTYP.GT0Q) IND = 1
NPTS(I) = O
[v]n]} 240 J=1.IDIM
A = F1{JsIND)
IF (XeEQe9994) GU TO 240
IF {(XeLT«XMIN} XMIN
IF {XaGT<XMAX) XMAX
NPTS(1) = NPTS{I) +
240 CONT INUE
250 CONT INUF
D0 260 J=1 sNCURVE
DO 255 I=1.ICGIM
IF {F2(1+J) «EQa 59%.) GO TO 25¢
IF {F2Q1+J) aGTe XMAX) XMAX=ZFZ2(1+J])
IF (F2(IsJd) «LTs XMIN) XMIN=FZ2{Te.d)
255 CONTINUE
260 CONT INUE
300 IF (ABSCA.EQ.1.) GO TU 400
CALL SUBJEGlAs X040 as XF 4YY)
CALL SETSMG(A:Z3s04)
IF ( IPASS «NEs 1) GO TO 350
DIVSN=DELTX/SUEDIV
CALL GRIDG(AZDIVSNsDIVNO.sD)
350 IF (KOLOREQa2.ANDL.IPASS.EG.1) GO T 220
ASIZE=-30Q.
XPLALCE=~1.0
CALL SETSMGL A, 102+XSIZE)
CALL LABELG(AsQ+DELTX» Q4 XFMT )
CFAC = [RMAX-RMIN)I/{ XF-Xx0)
GO TO 485
400 CONTINUE

L |
oo

44



IF (1PASS«EQe2) GO TO 430
IF (XMINaLTasls} XMIN=1,
I1=ALOGIOC(XMINY
I12=ALGGLO{ XMAX J+1
XD =10 %%l
XFE =10 + %% 2
CFAC = {RMAX—RMIN)/(ALODGIO{XFY=-ALOG1O{ x3)}
430 CALL SUBJEG(As XU as XF YY)
CALL SETSMG{As22:s1,.)}
CALL SETSMG{A«100,s 2,)
D = 2
¢ = DIV¥N
IF (IPASS.EQal) CALL GRIOG(ADsCs140}
IF {KOLURSEQe2 +ANDLIPASS.ECW)} GO TO 220
YLAH =~YY/60a
NC2=2
[10=19
DU 450 IXs=11.12
NC = 1
IF (IXaGT.9} NC = 2
IF {IXasGTa99) hKC = 3
XLAB = 10e%%[X
1F {IXeEQel2} XLAB = XLAB — NC*¥50.%G+%10a%%x{12-1)}/CFAC
X1O0LAB=XLAB-{ 125+/CFAC 1%XLAB
Y1O0LABTYLAB-1.0
CALL NUMBRG( A, X10LAB .Y 10LAB«NC2+110)
450 CALL NUMBRGLAs XLABSYLAB.NC.IX)
455 CUNT INUE .
IF (KULOREQel1) GO TO 456
CALL SETSMG(As1134RMIN)
CALL SETSMG{A,!1144YMIN}
CALL SETSMG{As115+.RMAX )
CALL SETSMGLA,L164YMAX )
456 CALL SETSMGIA245+1.5)
XPLACE==2a5
IF {ABSCA +EQe O0a) XPLACE=-1.+5
CALL SETSMGL{A.104,XPLACE)
CALL TITLEGLASNX XTITLE«O«DUMMYs Qs DUMMY)
XPLACE = 2.0
CALL SETSMG{A.104.XPLACE}
CALL TITLEG{A»OsDUMMY, 04DUMMY N3y TITLEZ)
XPLACE = XPLACE + 1.8
CALL SETSMG{A:104XPLACE}
CALL TITLEGL AsQeDUMMY s 0+DUMMY N2, TITLE 23
XPLACE = XPLACE + 1.5
CALL SETSMG{As 1048, XPLACE}
CALL TITLEGLAsQsDUMMY, C,DUMMY N1 TITLE1)
CALL SETSMG(A.30,2.0)

PLOT FIRSY FAMILY

1}

BACK FMIN - Z00.

YFAC (YMAX—-YMIN)/YY

DELX = 1+5%0DELTX

IF (ABSCA +EQas 1a) ALOGXC=ALOGLO0IXD)
0y 500 LINE=1sNHL

IF (RTYPSEQ.0) IND=INDEX{ICP{LINE)]}
IF (RTYP.GTa01 IND = LINE

LiM = NPTS{LINE}

DU 460 nNP=1,.10D1IM

X = FLINP.IND)

¥ = YL{NP,y IND)

IF (X+EQa999.: «URYE£Q.939.) GO TG 460
XpP(l) = X

13
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460
470

474
475

LY
480

486

430

495
500

S50
520

525
530
540

YP(t) =¥

NPT = 1

I1 = NP + 1

GO TO 470

CONTINUE

Lit = LM ¢ I1 -2

DO 475 NP=T1.L1IM

NPT = NPT + 1

XP{NPT} = F1(AF,IND)

YRP(NPT} = YI(KP+IND}

[F { XP(NPT}LGE XD ANDJYPINPT) NELGFF.) GO TO 475

IF { (XP{NPT=1) — XP{NPT) }.GT.DELX) GC TO 474
YE(NPT) = YP(NPT-1} + (X0 = XP(NPT—11}) 7/ (XPINFT} — XP{NPT-11)
1 (YP(NPT} - YPINPT-1))

XP(NPT) = X0

GU TO 47S

NRAT = NPT-]

GO TO 476

CONTINUE

CALL LINESG{A+NPT,XP.¥YP)}
XHIGHT=XP{ 1)

YRIGHT=YP{ 1)

XL EFT=XP{NPT)

YLEFT=YP(NPT)

IF (XRIGHT «GTa XLEFT) GO TO 488
EXRIGHT=XPINPT)

YRIGHT=YP([NPT)

XLEFT=XP(1]}

YLEFT=YP(1}

IF {(ABSCA.EQs1as) GC TO 450
XHLILINE) = BACK + (XLEFT-X0}*CFAC
XHRILINE) = RMIN # (XRIGHT~-XOC)3CFAC + E0.
GO TQ 49S

RHLILINE) = BACK + (ALOGIO(XLEFTI-ALOGXC)*CFAC
XKHRILINE) = RMIN + (AL COGIO0(XRIGHT }-ALOGXC)*CFAC + 10a.
YHR{LINE) = YMIN + YRIGHT*YFAC

+

YHLILINEY = YMIN YLEFT®YFACT

PLOT SECOND FAMILY

DO 600 LINV=1+hVL

00 550 NP=1.,21I0CIM

IF (RTYPW.NEW1)} IND = L INV

IF {RTYP4EQe1) IND=INDEX{IGP(LINV))
X = F2ZINfP.TIND)

Y = Y2(NP, IND)

IF {XeEQe999ee0ReY +EQeP9G5 ¢ e0ReXelLToXO0wCRaX+GTuXF) GO TO 550
KT = NP+1

Xvil1l) = x

YV(l} = Y

NPT = 1

GO YO 520

CONT INUE

DO S25 NPLT=KTsIDINM

X = F2INPLT.INLC)

¥ = Y2IUNPLT. IND)

IF [XeEUeT992aa0RsY4EQrTAGe sO0Re XalToeXO0aGCRXGYu XF) GC TO 530
NPT = NPT + 1}

XKV{NPT)}) = X

YVINPT) = Y

CONT INUE

CALL LINESG(A+NPT XV ,YV]}

CONT INUE
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542

545
600

650

675

700

IF {ABSCA«FEGal.) GO TO 542

XKVLCLINV) = RMIN + (XVINPT)=X0}*CFAC

KVLB{LINV) = RMIN + (XVv(1)=XO)*CFAC

GLD TO 545

XYL{LINV) = RMIN + (ALOGLO(XVINPT))} - ALOGXA) *CF AL
XVLBILINV] = RMIN + (ALOGLO(Xv(1}) - ALOGXD I ¥CFAC
YWLILIKY) = YMIN + YVINPT)*YFAC

YVLBILINV) = YMIN + YV{1}*YFAC

LABEL AND TITLE

CALL SETSMG(A3234+0a)

CALL OBJCTG{A+QusYMINS 4035 4e YMAX])

CALL SUBJEG(AsUes YMING 4095 ¢ YMAX)

CALL SETSMG(As14s41.)

IF (ABSCA +EGs 0a) XBAR{3) = RMIN % CFAC¥DELTX

IF (ABSCA«EGels} XEAR{3) = RMIN + ALOG10(2e)*CFAC
AXBARLL) = XBAR{3) = Z5.

XBAR{(2) = XBAR(3) + 25.
xBAR(4) = XBARI(3)
xXBAR{S) = XBAR{1)

XBAR(H6) = XBAR{2}

CALL SETSMG{A+3042.0)

UNLT = DIVN*YFAC

DO 675 J=1.2

AD = 1a

IF [Js+EQe2) AD = 3.

DO 650 M=146

IF {M.LE«3) YEAR{M)} = ADRUNIT+ YMIN

IF (MeGTa3) YBARIM) = (AD+1.)%UNIT + YMIN
CALL LINESG(A+EsXBARSYDBAR)

YCOR = YBAR(1) + DIVN/Z+xYFAC

XL = XBAR(2) + 40.

CALL SETSHGL{A+52s24)

CALL LEGNDGIAsXLsYCOR, 141HV)

CALL SETSMG{AsS240+)

CALL TEXTGU(A«NCHARDCHAR(1+4))}

CALL GETSMG(As17sXLAST)

CALL GETSMG(A»184YLAST)

XX = XLAST + S0. + 47« *%NCHAR

DL=ABS{DELL)

DB=ABS{CELB}

IF {J.EQal) CALL NUMBRG{A« XX s YLAST.CHFMT sDL)
IF (JeEQ.2}) CALL NUMBRG{ A« XXsYLAST.CHF MT :DB)
CONT INUE

CALL SETSMG(A+4S.1.0)

DO 700 TI=1.MNHL

P=ABSILP(L))

IF (P «LTs «01) FMT=£s2

IF (P .GEs «0%) FMT=GeZ

IF (P 4GE« 10Gas) FMT=E,.1]

IF (P 2GEe 100e) FMT=6.1

IF (P «GEs 10004} FMT=E.Q

If (P +GE« 100004} FMT=T740

IF (P +EQe 020) FMT=4,1

IF (LLABEL «.NE=1) CALL NUMBRG{A + XHL T} s YHLLI } +JFMT 4LP(T})
IF (LLABE +NE.C) CALL NUMBRG{A «XHRII ) s YHRCT } oFMT»LP(1} )
CALL SETSMGLA+A6sTHETAL)

CALL LEGNDG(AXHZ 1 YHZ1«NHTHORIZ)

CALL SETSMG{A,86404)

DO B00 I=14NVL

v=ABS(BP(I))

IF (V oLTe +01) FMT=E.23

IF (V =GEa +01) FMT=5.2
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750

800

IF {V +GEas 10e) FMT=541

IF (V «GEs 1004} FMT=06.1
IF (V aGEe 100C. 1} FMT=£.0
IF [V +GE« 1000C.) FMT=7.0
IF (V «EQs Us0) FMT=A4.1

IF (BLABEL +EGQGs1} GC TO 750
Pyx{l) = xXvi (I}

PYX(2) Xvi(Il) « DELTA
PVY(1) ryvL{I)

PVY({2) = YVL({I) + DELTalL
CALL LINESG(AsZ.PVXsPVY)
DX=40.

DY =30«
X=PVX{2)-SIGNICX+DELTA)
¥Y=PVY{2)1+SIGN{DY.DELTA1)
CALL NUMBRG{ A X:Y+FMT,BPLL})
IF (BLABEL «.EQ.0) G Ta 800
PYxii) = xXvLe{l}

PYx{2) = PYXLl) + CELTA
PVY(1l} = yvLBL )

PVY(2) = PVYY¥(1l) ~-DELTA1
CALL LINESG(A«Z+PVXPVY)
DX=40.

DY=30,
X=PVX(2)-SIGN{CX»DELTA)
Y=PVY(2)-SIGNI{CY,DELTA1)
CALL NUMBRG(A.XsYsFMT,BP(I}}
CONT INUE '
CALL SETSMG{A.46.THETAZ)

CALL LEGNDGL{A+XVTI,YVT1,NVT+VERT])

CALL SETSMG{A+46+0.)
CALL PAGEG{AsCsiasl)
KARP = KARP — 1

IF (KARP.GT.0} GO TO 1
CALL EXITGCA)

STOP

1000 FORMATI{IHt s 55X +18HLINES OF CONSTANT JAE /)
FORMAT{SBXsAB »1H=F10.3/13X s 7THDEP VAR +SXs 1HY 11 X4 A8 +40X,THDEP VA

1001

¥R 10X 1HY 2 10X 88 /)

1002 FORMAT{ 10X s IPEL2eS 24Xy OPF6aleGXy IPE1 245 +37X s 1PEL24544X0PFEale5Xs

1003
1007

* 1PELZ245)

FORMAT{ 1HO+ IX,31KNC. OF VERT GRIC LINEES CRAWN = LI[3)

FORMAT(12)

1017 FORMAT{1HO ,3X+32HNC. OF HORIZ GRID LINES DRAWN = ,13)

1099
2001

FORMAT (S5Xs i+ (EF1242)}}
FORMAT(1HY o 7/ /777 2 26Xy

160H%*=%% AN ERROR CONDITION HAS BEEN DISCOVERED IN INTERP #%¥k&,
27777 143%X2560HTHE ERROR RETURN CGDE IS sl ls7Hs WHERES// s

344X%X+40H1= INT IS LESS THAN 1 CR GREATER THAN M, ./,
444Ky 44H {THIS MEANS INT CAN NOT BE & VALID INDEXs/»
544X+ 27TH INCREMENT IN XIN<YIN)ess//s
644X, 52H2= AN INDEX IN IGPI(N} [5 QUTSIDE THE I[KDEX RANGE 0OFs/»
T44X 500 THE FIRST THROUGH LAST DATA POINTS OF CURVE Ne)
END
BLLOCKDAYA

INITIALIZE NAMELIST{SEE ALS0 INIT)

INTEGER RTYYP+ELABEL

COMMON ZINIT/ DELL +DELB+POsNLsNFP,NIP, IDIM«RTYP
COMMON /SCAL / CHOLCEs ABSCA. XO XF sDELT X3 XFMT 2 HLMAX sBMAXRLMIN,

1BMINYY . KOLORsNLP s NBP
REAL*8 CHOICE
REAL L ,.LP
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COMMON /VAL/ EP{20)+BIS0420) sF1(50,20)F2(50,20)+1GP(201,T(20),
1 L{S0.,20),LP(20)
COMMON /TITL/ N1,TITLEL1{15)sN2sTITLE2(15) N3, TITLEI(15)sNX,

1 KTITLE{ 1S ) +NHTsHORI Z(9) ¢ NVT W VERT(9) o XHZ 4YHZTHETAL,
2 XVTa¥VTy THETAZ dDCHAR (242 ) s NCHARL CHFMT s ELAEEL WLLAEBEL »
3 DELTA,DELTAL sSUBDI V

OATA CHOICE/Z*CRVFIT */.SUBDIV/L W/

DATA DELL-DELBaPU-NL1RTYPgABSC&.XO.XF:DELTX-XFMT|RLMAX.BMAKQRLM1N
& FGs 3 Oas Baals Do la «0esQerle vrZ220 Qs sl D/
DATA BMINyYYsKOLOR /D .110Cs ol /s ELABEL JLLABEL/2%0/

DATA Nle21N3txHZ.YHZ.THETAloxverVTgTHETA? /3%] 26%0.a/

DATA NXeXTITLE/1s15%1H /

DATA NHY HURIZ/1:9%1H /

DATA NVT2VERT /1,9%1H /

DATA DCHARZ4%1H /o NCHAR/ L1/ +CHEMT 74,2/

DATA TITLELTIVLEZ.TITLES /1E%1H 2 15%1H +15%1H  /

DATA LP+BPF 740%999,./

DATA DELTA/1004/+DELTALI/10C./

END

SUBROUTINE REAC

DIMENSION A{4)«Cla)s IER(3}.UFLOT(20) +vFLOT(20)

DIMENSION LABEL1{G)+LABELZ2(9)

REAL L.t P

COMMON /VAL/ BF(20)sB{S0+20) «FI{50+20)+F2{50+20),IGP{20)s T(201}s
* L{50+20).LP{20)

INTEGER RTYYFPELAEELsRTYPE. LLABEL + VLABEL

COMMON ZINIT/ CELL +DELH PU,NL,NFPsNIP, IDIMRTYP

COMMON /SCAL / CHOICE: ABSCA, X0 sXF +DELTX e XFMT 4 REMAX S HMAX S RLM 1IN,
18MIN+YY, KOLORyNLP,NBP

REAL %8 CHOICE

COMMON /TiTL/‘Nl.T]TLEl(lS'vNE-TITLEZ(15)9N3uTITLE3(l5)JNX|

1 XTITLEL 1S ) s NHTsHORIZ{SG) s NVTSVERTIS) +XHZ o YHZ 2 THETAL,
2 ’ XKVT s ¥VT+ THETAZ sDCHARL2 o2 ) o NCHAF , CHFMT , ELAHEL « LLAEEL »
3 CDELTAL,CELTA1 s5UBOLYV

DATA IER/4HRTYP.4H BL ,4HABSC/
NAMELIST #HEADS RTYPE» UMAX JUMING VMAX s VMINKOLOR, IPR, CHOLCE +P U

2 DELTAU +DEL TAVsDCHARWNCHARJCHFMT UPLOT s NUPLGT,
3 VPELOTs NVPLOT ¢ABSCA X0 4 XF 4DELTX 4SUBDIV. XKFNT 4 TITLEL
4 NLeTITLEZ+4 N2 s TITLE3, NI 4 XTITLEWNX+LABEL1KLAB1,
51 XPOS 1e YPOS1, THET ALl sLADGELZ NLAHZ, XPCSZ22YPGS2
6 THETAZ sULABEL « VLABEL s XTICK s YTICK
FQUIVALENCE [(RTYPEWRTYP)+({DELTAU.DELB) + (CELTAV . +DELL} »
2 (VFLOT(1)aLP (1)) 24 UPLOT{1) s8P{1) ) s {VMAXIRLMAX) ,
3 (UMAX s BMAX ) s (VMINs RLMIN) s (UKMINGBMIN) » (NLABL+NHT ) »
G{LABELI( L) s HORIZC1)}) s{NLABZ2sRVT)+{LABELZ2(1)+VERT{1)]) +{XPOS1sXHI)»
5 {YEOS]L 4 YHZ ) s [XPUOSZ2 o XVT ) o (YFOSZ2:YVT ) s (NVELOT+NLP ),
& {RUPLOT.NEP) o { ULABEL s BLABEL } + (VLABEL +LLAEEL} »
7 {ATICK +DELTA)« {YTICK,DELTAL)

READ (S5:HEAD)

IF (RTYP 4EQe 1) RTYP=2

Ll = NLP + 1

L2 = NBP + 1

IFIL1.GT-20)G0 TO S1

DO 1 {=LLE+20

LP{L) = 999.

CONT INUE

IF(L2.GT+203G0 TO 92

DO 2 I=sL2.20

BP{l1) = 999«

CONT INUE

IF (RTYP.LT«00R.RTYPLGTS2) GO TO S0

I¥ (ADSCALT 20e+0RsABSCAGTH1a} GO TO E2
IF (ABS5CAEGeOw+ANC{XU.EQ.XF) } GO TO &2
IF (Nl JEQeDaOR&NZ +EQel «OHaMNIEQD} wWRiITE{(6, 700)
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10

15

30

31
32

35

40

S0

o2
60

62
999
99

IF ({XHZ oLTs =125} +0Rs (XHZ 4GTa B.CE6E5)) WRITE(G.700)
IF {(AVT +0.Ts —142%) «0Re (XVT +GTe BaCEZE)) WRITE(H.TO0)
IF ({YHZ oLTe —24) +0Re (YHZ oGT s 5.90)) WRITE{E,700)

IF ([YVT eLTe —a4) aDRe (YVT «GTe 5490} WHITE(GE+7C0}

IF (KOLORGLTals ORWWKUOL.DORGT22) KGLCR = 1

1IF {HLASEL LT e040RBLABEL.GT«2) BLABEL = 0

IF (LLABEL+LT a0 0RWLAEELLGTL2) LLABEL = O

1 =0
NL = 0
ML = O

IF (RTYP.EQGel) GO TO 31
READ FIRST FAMILY

[ = § + 1

READ (55100) KARDSST(I1)

IF (KARDS.EQ.0} GO YO 30

NL = NL + 1

DO 16 N=1,KARDS

IFIRST = 4%{N-1)+1

LAST = IFIRST + 3

READ (55200) {(B{KsI),,Fl(Ks I} sK=IFIRST,LAST)
CUNTINUE

DD 15 MTIFIRST.LASTY

IF (B{Ms I} 4aNEaDaeANDJFI1I{M: L] «NE+Qu) GO TQ 15
B{M, 1) = 999.

F1iMeI) = 999

CONT INUE

GU TU S

IF {RTYP.EQ.Q) GO TO 99

READ SECOND FAMILY IF MNEEDED

i =0

I =1 + 1

READ (Ss100) KARDS,T(I)

IF {KARDS.EGQGe.0) GO TO %9

ML = ML O+ 1

DO 35 N=1sKARDE

IFIRST = 4%({N-1)+1

LAST = IFIRS57T+3

READ (5+200) (L{K I)»sFZ{KsI)K=IFIRSTLLAET)
00 40 M=IFIRST.+LAST

IF {LiMol)eNE«QOs o ANDLFZIMs [)sNESCa) GL TC 40
LIMsL) = 999,

F2{M;1 )= 999,

CONTINUE

GO Ta 32

N=1

GO 7O 60

N=3

WRITE(6+400) IER{N)

GO TO 999

WRITE(G+5600)

s5TAaP

CONT INUE

IF (ML +GTsNL) KL=ML

IF(]l +NE«21) T(I3=9%9,
IFIRTYP.EQe2) RETURN

IF ([PR.EQe1) CALL WRIT (IPR)
WRITE(6.801)

IF(IPRNE«1) WRITE(6.:900)
WRITE{&,800) 7T
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RETURN

100 FORMATHLE7X s L2 4EXeF60)

100 FORMAT(6TX+122€EXsFEe2)

200 FORMATIA{F 8.5+ 1%«E103)4+4X}

200 FORMAT(4{F645+EB3+1X)} .

201 FORMAT(Z2IF645sE8.3418X)520X)

300 FORMATC(IL2)}

400 FORMAT{1H] s 31 B kkrrkks ks VALUE OF VARIABLE +A4+521 NCT IN CORREC
1T RANGE. RUN TERMINATES. rkrkkARER £/ 1 X

2BBHEkRET FE £kE VAR IABLE CORHECT RANGE
3 SEEEEEEERXS VK

4BAHK SRR EhEXk RTYP Q9 - 2

5 wEEREREEERS 1N 8

HEBBHE Rk KR KE E** NL 2 - 20

7 HRRRE KRR/ 1K,

ABEH*E*E kKR kER ' ABSCA Q uR 1

9 ARk RS AR/ X OHRR R kB R A E5EEX 9 | OH¥ SR sk E 2 ke % )

500 FORMAT(1HI 4+ 88HREREFERE X VARIABLES DELL AND DELB MLST BOTH BE ND
IN=ZEH{J}s RUN TERMINATES. e kR REFE )
600 FORMAT{1H]1 + S9K¥R2kexdk kX IF LINEAR -SCALING DESIRED, ALL FCUR VAR
LIABLES XOsXFsDELTX$XFMT MUST BE REA{}» EX 2 S 2N A1 XN GIHK T TR k¥
2% CHECK TD MAKE SURE X0 15 NCT EGQUAL TO XF .
3 Kk kKRER )
700 FORMAT(1HL s 102H®* kb kbl k% WARMING — GRAPH TITLES HAVE NCT BEEN 5
IPECIFIED. BLANKS wllLL BE SUBSTITUTED. AxEeexs kdk S/F)
900 FORMAY{1H1}
B00 FORMAT{1HO+10{1X,F10 03'1Xc]1/01)('10(1)('1:]0-311)())
801 FDRMAT(IHO.3K.36H¥HE—FDLLUH[NG-LINES—HAVE-BEEN—IhPUT.)
END
SUBROUTINE WRIT (IFR)
DIMENS ION 214310 a)s IER{ I} UPLOT (20} VFLETL(20}
DLIMENS 1ON LABEL1(9 s LABEL2{S9}
REAL La.LP
COMMON sVALZ BP(EO)-B(EO.EG).Fl(ﬁo.EG).FE(so.zG).IGP(20]. TL20) s
* L (50,20)«LP(20)
INTEGER RTYP+ELABELsRT YPE.ULABEL.VLAREL
COMMON /INIT/ DELL.DELB.PU-NL.NFP;NIP.[DIM,RTYP
COMMDON /SCAL / CHDICE.ABSCA-XO.XF.DELTXuXFMT.RLMAXaBMAX.RLMIN;
1BMINYY s KOLOR s kL Py NBP
HEAL_ %8 CHOICE
COMMDN STITLS Nl-TlTLEl(lS}-NZ,TITLﬁz{15}.N3.TITLE3{15)-NM.

1 !TITLE(!S);NHT.HDR[Z(Q);hVT-VEﬁTlGIcXHZ-VHZ;THETAl.
2 va.YVT.THETAz.DCHAH(2.2).NCHAR.CHFMT.EL&BEL.LLAEEL;
3 DELTASDELTAL 4SUBDIYV

EQUIVALENCE {RTYPERTYP) +{ DELTAUDELB) s {CELTAV,DELL) 4
2 iVPLDTIl).LP{l)).lUPLOT{I)QEPll)io(VNAX-HLMAX)y
3 (UHAX;EMAX);(VMIhﬁﬁLMINI{(UM[N.BMIN).(hLAEl.NHT)-
4(LABEL1(]3.HDH!Z(ll)-INLAB2.NVT)-(LABELZ(I)-VERT{!))-(XPQS!-XHZJ'
5 (YPDSI-YHZ]1(XPDS2:KVT).{YFGSZ.YVT).{NVPLGT.NLP);
& (NUPLDT,NBP)s(ULABEL,BLAEEL)o{VLABELoLLAEEL)-
7 ({XTICKOELTA) {YTICKSDELTAL)

WRITE{(&:1) IPR

WRITE(S6.2)

WRITE(6,3}RTYPE

WRITE(&+a} PO

WRITE(6.,5) DELTAU

WRITE{6s6) DELTAV

WRITE(6s7) (VPLCT(I}eI=14NVPLOT)
WRITE(H.81 NVPLGT

WRITE(6+2) [(UPLGTLI}I=1,NUPLDT)}
WRITE{6+10) NUFLOYT

WRITE{&.11)

WRITEL6.12) CHOICE

WRITE(6+13)
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[Tl R VIR - R R\

WRITE(Ge 14}
WRITE(6215)
WRITE{ 65,186)
WRITE{S,17)
WRITE(G+18)
WRITE(6419)
WRITE(G+20}
WRITE(6.211})
WHITE{&.22])
WRITE(6+.23)
WRITE(G.24)
WRITE{&+251})
WRITE{G»261
WRITE{6+27)
WRITE(6.:28)
WRITE(6.,291}
WRITE{ 6,301}
WRITE{6.+31)
WRITE(&8,52)
WRITE(6.32)
WRITE(6G,33)
WRITE(G6+34)
WRITE(&,35)
WRITE{ 6436}
WRITE{6,37)
WRITE(6+.38)
WRITE{ 64 39)
WRITE{6+40)
WRITE{H+41)
WHITE(5.42)
KRITE(G,43)
WRITE(6,44)
WRITE(6+45)
WRITE(6+46)
WRITE(G6,47}
WRITE{6.48)}
WRITE{6,49)
RETURN

FORMAT (1M1 +SX+€FIPR =
FORMAT ( 1HD + 30X » 33HCARPET
FORMAT ( 1HQ s 5X 4 EHRTYPE =
25X 5HPQ =

FORMAT(1H

UMAX
UM IN
vMAX
VMIN
KOLAOR
ABSCA
X0

XF
DELTX
SUBODIV

(TITLEICI) 4 E=1415)
N1
(TITLEZ( 1) sI=1415)
N2
(TITLEI(I) 2 1=1415)
N3
(XTITLEC 1) s L=1,18)
NX
(LABEL1C I} +[=14+9)
NLABE

XPCS1

YPCS1

THETAL
(LABEL2(1}+1=149)
NLAB2

XPLS2

YPQS2

TRETAZ

ULABEL

VLABEL

XTICK

YTICK
((OCHARG1eJ)2I=142)sd=1,2)
NCHAR

CHFMT

XFMT

W12}
PLOT

s 1)

sFasl}

FORMATI{1IH
FORMAT( 1H
FORMAT{1H
FORMATIL 1 H
FORMAT( 1H
FORMAT{1H »SXs3HNUFLCOT

FORMAT [ 1HO » 30X+ Z2SHINTER
FORMAT ( 1 HO « 5X s 9HCHCI CE

FORMAT{1HO, 30X 1 6HGR ID

FORMATC1HO +SX 5 THUMAX =

FORMAT{1H +SX.7FUMIN
FORMAT(1H +5X+7HEVNAX
FORMAT{1H +5X+7hVMIN
FORMAT{LH
FORMAT { 1H
FORMAT(IH
FORMAT(LH
FORMAT(1IH
FORMAT(1H

s SX e SHDELT AV

+ SX « GHNVFLOT

il

2 SX s SHXDO =
+SX s EHEF =

15X ShSUBD IV

FORMAT( LHO « 30X »3AHLABEL ING

FORMAT(1HO «SX+sSHTITLEL
FORMAT{IH +SX+SHNL = 1

S5X«SHDELATU =

+SX s EHVYPLOT =

+SX« ERUPLOT =

» 5X ¢ EHKOLOR =
«5SX s EFABSCA =

1F8a5)
= FBe5)

2 7+5S(1IPEL1Q+353%1})

= 412}

s/ sS5{1PE1043,3X))

= «+I2})
POLATION
= 4 A8)
PARAMETERS)
Faal)
»Faal)
aFaa.1)
+Fhald

+ 113

+Faal)

» IPE12.5)
2 IPE124E)
+5X 4 EHDELTX =

«IFEL1245)
= JI1PEL12.5}
AND TITLIKG
= +15A4)
2)
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27
23
29
30
31
B2
32
a3
34
35
36
37
38
35
40
41
42
43
44
4s
46
47
48
a9

10

20

FORMAT{IH +5X«SHTITLEZ = +15A4)
FORMAT(1H +SXs5EN2 = 42}
FORMAT(1H +5XsSHTITLE3 = s 15A4}
FORMAT(1H +5XsSHN3 = ,12)
FURMAT (1H #SX+SHXTITLE = «15A4)
FORMAT(1H »SXa5HNX = 412}
FORMAT(1H s5XsSHLABEL1 = sSA4)
FORMAT(1H +SXsEHNLABL = +12)
FORMAT(C1H +5XeEHXPCS]1 = +F8.5)
FORMAT{1H sSX+EHYPOS]1 = sFE.E}
FORMAT{1H +5XsSHTHETAL = +FS%.21}
FORMAT(1H +5X.7HLAE2 = ,9A4)
FGRMAT(1H »SX,EENLABZ = .12)
FORMAT{1H +5X,EHXPDOS2 = ,FE.5)
FORMAT(1H +5XsEHYPCSEZ = sFE.E)
FORMAT(1H +5XsSHTHETAZ = +F8.5)
FORMAT(1H +5X+SHULABEL = »T1)
FORMAT{1H +5XsSEVLABEL = 211}
FORMATL IH +SXEHXTICK = +F€EaZ)
FORMATL{1H +SXsERYTICK = +F€eE)
FORMAT(1H +S5XsEHDCHAR = 32A4)
FORMAT(IH +SX4+8HNCHAR = 4111}
FORMAT{ 1H 25X+ EHCHFMT = +F84%)
FORMAT{ 1H +5XsTEXFMT = +F8.51}

END

SUBROUTINE SUPER{ XMINs XMAX  YMIh. YMAX])

COMMON/PLOTZAL200)
DIMENS ION

PVXLZ2)sPVY(2)

ADDS REGISTRATION MARKS

XMIMsXMAXs YMIN AND YMAX ARE RASTER COCOS OF GRID.

Ki=XMIN-350.
X2=XMAX+350a
Y1I=YMIN—-100.
¥Y2=YMAX+10GCa

CALL OBJCTG{A+X1:¥1:X2,.Y2)

CALL SETSMG{As14+1.)
ITIME=0

CALL SETSMG{A.20,0.51
ITIME=ITIME+1

GO TO (14223¢8), ITIME
XC=250.

¥YC=¥YMIN

GO TO 20

XC=250,.

CYC=YMAX

G0 Ta 20
XC=3850.
YC=YMAX

GO TO 20
XC=3850.
YO=YMIN "
PY¥X(1)=XC—-75.0
PYX(2)=XC#7540
PVY{1}=¥C
PYY{23=Y¥YC

CALL LINESG{Av2+PVXsPVY]

PYX{1l}=xC
PYX(2F=XC
PYY(1)=YC-75.0
PYY(2)=YC+75.0

CALL L INESGLAZPVXsPVY)

CALL SETSMG({A+83:540)



CALL CIRARGIA«XC+Y¥Ca37+51043360s)
IFIUITIMEL.T.4) GO TO 10

CALL SETSMG{A»30s1.)

RETURN

END

SUBROUT INE INITAL

INITIALIZE NAMELIST

REAL L.LP

COMMON /VALS BP(20)1:B(50:20)sF1{50+20}+F2L50+2C)21GP{20},T(20),
1 LI{S0,20),LP{20)

COMMON /PS51/ PSIL(50,20),P512(50,20)
COMMON s/LABB, LAB1(8).LAB2(8)

DATA IBLANK/1E /

IDimMm = 50

DO 50 [=1.+8

LABLLIL) = IBLANK

LAB2({I )} = IBLANK

S0 CONTINWE

00 100 I=1,20

iGR{ L) = 0

DO 100 J=1.IDIM

PSIL{JdsI) = 9SS,

PSIZ2{JdeI) = 955,

BlJsl) = 999.

FllJell) = 999,

F2{Jd,1) = 999,
100 L{J, I} = 99T

RETURN

END

SUBROUTINE GRILPYI(RP:AsIGP)
VDIMENSION RP{Z20)+A (50,20} IGP{ 20}
INTEGER RTYP
COMMGN ZINIT/ CELL+DELB+POSNLNFP,NIP,I0IM,RTYP
DO 40 I=1.ML
P = RP(I)}
iF {P+NE.999.) GO 10O 20
GO TO 99
20 DO 30 J=1.1DIN
IF (AlJs1)NE«F) GO TO 30
IGPIIL) = J
GO TO 490
30 CONTINUE
40 CONTINUE
99 RETURN
END
SUBROUTINE SCALE(PSI. RNUM.PHI}
DIMENS ION PSI(S0+2C)
REAL L L P
COMMON /VAL/ EP(20)1:sB{S0+20) +F 1{S0+20) +F2(S0+2C)+IGP(20)T{20) 4
1 L{50,20bsLP(20Q)
INTEGER RTYP
COMMON FINIT/ CELLsDELB.POsNL NFP4NIP s IDIM,RTYP

SCALES CARPET FLOT IN VERT DIRECTIUON.

DO 110 T=1,NIP
P = PSI(1al)
IF {(P.EQ«999.) GO TO 110

PMN = P
PMX = PMN
IMN =
KMN = 1
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GO TO W11
110 CONTINUE
111 DO 115 I=1.NIP
DO 115 J=1.NFP
K = IGP(J)
PP = PSII{K,1)
IF (PP.EQG.999%9+) GO TO 115
IF {PP.GEPMN)} GO T 114

PMN =PP
KMN = J
IMN = 1
GG TO 115

114 IF {(PP.GT.PMX) PMX=PpP

115 CUNTINUE
RNUM = JTHNT(2.%F0+PMNX—PMN+.01)
IF {RTYP.EQ«0) GO TO 120
ITEMP = IMN

CIMN = KMN
KMN = ITEMP

120 AMINL = LP(KMN}
BMIN = BP{IMN)
PHI = PO - AMINL/DELL - BMIN/DELS
RETURN
END

SUBROUTINE LENT(AsT4F)
DIMENSION A(S0.20)+TL20)4FI50,20)
INTEGER RTYP
COMMON ZINIT/ DELL sDEL B+POsNL+NFPsNIP 4 IDIM,RTYP
INT = IDIM/NL
IL = NL — 1
‘DO 20 I=l1, 1L
K1 = INT*{I-1)+1
K2 = K1 + INT - 1
K = K1 + 1
KN = K2 + 1
AlKLaLY = T{L)
DELA = T{I+1) - T{I)
DEL=DELA/INT
DO 20 IT=1+NIP
FL = F(K1,1T)
F2 = FIKNsIT)
IF ( (FleEUe999 ee0ReF2uEQ-99Ga)sANDIT+NELL) GO 10 20
FAC = (F2=-F1)/CELA
DD 10 N=K.Kk2
IF (IT<EQal) A{Ns1) = A(N—1s1l) + DEL
IF (F1leEQa999+.0RF2+EQ45995) GO TQ 10
F{NsIT) = F1 + (A({Ns1) -~ A(K1,1))*FAC
10 CONTINUE
20 CONT INUE
IND = INT#*IL + 1
A{IND,1) = T{NL}
RETURN
END
SUBROUTINE REVERS{ X, YsLG&)
DIMENS ION X(S0+20)+Y(50:203+XT(50),YT(E0),LGP(20}
REAL L.LP
COMMON /VAL/ EP(20)+BlE0+2C) oF L{S0,20) sF2{5C+2C) +IGPL20) T(20} 4
1 L{S50+20).LP{20)
COMMON / IN1¥/ CELL+DELBsPCsNL sNFPNIP,IDIMsRTYP
00 25 1=1.,NFP
J = NFP - I # 1
25 LGP{L) = IDIM - [GP(J) + 1
DO 100 I=1l,NIP

4
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50

106

10

15
14

16

20
50

55

DO 59 J=1,.IDIM
K=IDIM~-J+1
XT{J) = X(Ks+1)
¥TCJ) = Y(K,I}
DO 100 N=1+1DIM
X(Ns 1) = XTIN}
Y{NsI) YTIND
RETURN

END

It

SUBROUT INE FINDF{FP.AsAY,CY,T)

KREAL L «LPsLL
INTEGER RTYP

COMMON /INIYY CELL +DELBPO«NLsNFP,NIP; IDIMsHRTYP
DEMENSION FP{20}+A(50420)+AY{S0+20),CY{SC+20)+T(20)

DIMENSTION LABEL(2).MIS
DATA LABEL/74Kh X2=44H X
IF (RTYP.EGe+1) GO TO 5
ITP = LABEL{2)

IRD = LABEL(1)

LTYp=x 2

GO TO 6

ITP = LABEL{(1)

IRD = LABEL(2)})

LTYP= 1
DO 7 I=1.NIP
MIS(1)= O

LIM = IDIM ~ 1

INT = IDIM/NL

DO SO IL=1,NL

IP = INT*{I1L—-1)+1

DO 20 I=1.+NIP

BFIx = Fpr{1l)

D8 15 J=1.LIM

Pl = A(JsIL)

IF {Pl.EQ.99S«) GO TO
INZ = J+]

P2 = A {IN2,41iL)

IF (P2.EQ+999.) GO TO
X1 = AY{JeIL)

iF (Ple.NE.BFIX) GO TC
CY(IPsI} = X1

G4 TO 20

CY(IPJI) = AYCUIN2yIL)
GO TO 20

CONT INUE

IF {P2.LT+BFIX) GO TO

IF (PleLT+.BFIX.ANDP2,GTHBFIX) GO TO 1€

IF {P2.EQ.BFIX)} 60 TO
CONT INUE

CONT INUE

MIS{I) = MIS{I) + 1
IF (P2.LT«BFIX) GO TQO
GG TO 20

CONT INUE

X2 = AY(INZ2,1IL)

CY(IP, 1) = X1 + (BFIX-P1)%(X2-X1)}/(P2~C1)

CONT INUE

CONTINUE

1IER = O

11 = 1

DG &0 I=11,NIP

IN = [ + IER

IF (MISTIN)ZLTNL} GO

(20}
1=/

14

14

10

15

S

50

TO 640
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60

70
890

999
1001

1002

140

110

115

120
130

140
150

1500
2000

2100

WRITE(&E,1001) I[TP+FP (I }«LTYP

IER = [ER + 1

4 =1 + 1

GO T0 70

CONT INUE

GO TO 999

0O BG NzJsNIP

FP{N-1)=FP(N)}

FPINIP)= G999,

NIFP = NIP - 1

Il = J=1

IF (I[1«LEaNIP) GO TGO 5%

WRITE[6,1002) NiPs (FPIII)sII=1NIP)

RETURN .

FORMAT(1HY1.9HTHE VALUE sA4+F622,40H DCES KNOT FALL ah ANY LINE UF Cd
INSTANT XsIlslha}

FORMATISX, 43RTHE NUMBER OF INTERPOLATEC LINES CHANGEC Ts13+30H.TH
1E NEW ARRAY IS AS FOLLOWS —/5*-20F6-2)

EMD

SUDROUTINE INTERP{XIN,YINLGP s INTsMeN, LERR)

SPLINE OR CRVFIT IATERPLLATION UDETERMINECD BY CHDICE

COMMON #SCAL # CHOLCEs ABSCAy XO4XF eDELT Xo XFMTsRLMAX yBMAX S RLV N,
IEMINSYY s KDLOR ¢ NLP s NBP

RE A *8 CHOICE

RE AL %8 SPL INE

DATA SPLINE/BESPLINE /7

DIMENS TON XEN{MsN)»YIN(M NI LGP 1) ‘

COMMON X{S0}sULE0) «S{5C)DEL(50) +Q1+GNNFTS

1DEBUG=0

IF {IERR «FB@e. G} GC TO 150

IDERUG=I

WRITE(64+100)

FORMAT{1Hl s // s45X s ASH®&%%x*x IMTERP HAS BEEM ENTERED #%%%k&e//)
WRITE(6+110) MeNs INT

FURMAT(UXs6H M = SIEsGXe6H N = 216+11Xs6HINT = 2164/77)
WRITE{Bs115) (LGP{T}sI=1.N}

FORMAT(4QX,

1S4HTHE INDEX OF THE FIRST FLOTTED POINT FOR EACH CURVE ISa//s
24(80X+5( 128X/ ) sr77)

DO 140 J=1N

WRITE(G6,120) J

FORMAT(1 Xy /7 88Xs LZHCURVE NOa« = »EE3SXK s I3HXINSYIN FAIRS /)
WRITE{&s130) (XINCLaJ) +¥IN({TJdsI214M)
FDRMAT(IX.thlO-E.EX.EIO.EvEK)-/)

CONT INUE

CONT INUE

NCURVE=0

1ERR=0

Q1=0.0

GN=0 0

QL1STRT=0.0

ONSTRT=0.0

LF ((INT +GTa 0) «ANDs C(INT JLE. M)} GC TD 1500

{ERR=1 ’

GG To 9599

CONTINUE

NCURVE=NCURVE+1

IF (NCURVE +GT« N) GO TO 9699

DO 2100 IFIRST=1.M

IF {XIN{IFIRSTsNCURVE) .NEs $95a) GO TO 3000
CONT INUE
GO TO 9999
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3000 NPTS=1
X{1)=XINC(IFIRST NCURVE)}
ULL)=YINCIFIRST+NCLURVE)
DO 3200 I=IFIRSTaM
IF {XINCIARCURVE) .EQ. 999.) GO TO 3600
ILAST=1
3200 CONTINUE
3600 DU 3620 I=1.N
1F (LGP{1) .LE. Q) GO TO 3€&50
IF (LGR(I) LGE. IFIRST) GO TO 3640
3620 CONTINUE
3640 IF {LGPUI) +LEs ILAST) GO TO 3700
3650 IERR=2
GO TO 9999
3700 INDEX=LGPRII1)
iF { INDEX .EQe IFIRST} GO TGO 40C00
3800 IF ({INDEX-INT) «LE. IFIRST) GO TO 400C
IMDEX=INDEX~=INT
G TO 33800
4000 IF (INDEX +GEs ILAST) GO TC 4200
IF (INDEX +EQ. IFIRST) NPTS=NPTS5~1
NPTS=NPTS+1
XINPTS }=XIN{ INDEX,NCURVE}
UW{NPTS)=YINI INDEX + N\CURVE)}
INDEX= INDEX+ INT
GO TO 4000
4200 NPTS=NPTS5+1
XK{NPTS)=XIN{ILAST,NCURVE)
UINPTS)=YIN{ILAST+hNCURVE)
IF (CHOICE LNE. SPLIMNE) GO Tg 6000
IF {(ABSCALEGQeQO+) GO YD 4400
PO 4300 I=1,NPTS
UL I)=ALOGLIO0{U{I})
4300 CONTINUE
4400 IF [NPTS.LE«3} GO T S400
Ql={W2)-U{13Ip/{X(2)=-X{1 )}
QN={ UL NPTSI-UINPTS-1)) /(X{NPTS)=X{NPT5-1])
Gl STRT=Qt
GNSTRT=0N
CALL SPLN2
NUMPT=1
5000 DO 5200 I=IFIRST, ILAST
IF {XIN{I+NCURVE )} «NEs X{NUMPT}) GC TO S100
NUMPT=NUMPT#+1
GO TO 520640
5100 TINC IS NCURVE )= SPLIN{XIN{ I.NCURVE)})
IF (ABSCA +FEGas le) YIN{T NCURVE)=10+3%(YINILI+NCURVE))
S200 CONT INVE
5300 CONTINUE
GO TO 5800
5400 IF [ NPTS «EQe 2) GO TO 87G0O
A =0 ACLF=X(2))(U(2)=-U{3}) = (X{2}=-XL3))1edulL)-LC2)) } 7/
L (XT2)%#2-X(2)#%2)*{ X{1}=X(2}) = (X{1)4%2-X{2) %2 ) &{(X(2)=-2{3)}} }
B o= £ UCL) - U(2) - Ae( X(1)*k2, ~ X(2)%%24 })rs{ x{1) - X(2} )
C = U(3) — A%xX{3)x*%2, - B*xX{3)
MLAST = ILASTY - INT
DO 5600 Iz=IFIRSTsMLAST, INT
i =1 +1
[2 =1 + INT - 1
00 55600 ND=11,12
YIN(NOsNCURVE]) = A*XININDs NCURVEI*%2, + B#XIN(ND,NCURVE) + C(
S600 IF{ABSCAEQele) YIMNIND ¢ NCURVE) = 10.%*YIN{NDsNCURVYE)
GO TO S800
S700 CONTINUE
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5750
S800

200

210

220

NGl = LIFIRST + 1

ND2 = ILAST - 1

pO 5750 1=NDL1.ND2

YIN{ I+ NCURVE) = U{1) + (XIN{I,NCURVEI-X{1)}} AUXL2Y=X(1)) %
1 {ug2) — udi )

IF {ABSCAL.EQsl+) YINII«NCURVE} = L0 *x&YIh{ I+ NCURVE)

IF [ IDEBUG «EQe 0} GO TO 2000

WRITE{6,200)

FORMAT(1HL « 77 348X, STHE ®%%* INTERMEDIATE INTERP DEBUG *%%xko//)
WRITE{6,210) NCURVEJNFTS+[FIRSTs ILAST

FORMAT {9 Xs BHNCURVE =4I EsEX +6RNFPTS =2T16,5%s 8HIFIRST zZs[6s5XKs
1 FTHILAST =416s7/)

IF (NPTSeLTa2) WHITE(6.220)

FOURMATH{ L1 Xy 77/ »
145‘144”********‘*‘*‘********‘*#*#*#********#**#**#1|fg
245X sS4 HX TH1S CURVE HAS FEWER THAN TWO POINTS #./

345X. 44 H* NO INTERPOLATION HAS BEEM CONE *a/
QLS Ky GGHFSEFECEIEREFRFS kLR kR RRFRFRFAAR SRR TR T Eh keI S/ /)

230

6000

£100
6200

6400
6500

9599

300

310

340
400
7000

WRITE{G6,230) GISTRT.ANSTRT sGls+ QN
FORMAT (/7 7+S7X s 11HFIRSET POINT 10X +10HLAST POINT o/ /s
186X, 6HSTART s €XsFFed sl 1XsFSadar/ls
286X 6HFINISHeEXsFSad el IXsFSats//)
WRITE(6,120) NCURVE
WRITE(H6,130) (XINCIQNCURVE).Y[N([nNCUﬁVE);I=l|M’
GO TO 2000
CONT INUE
IF {ABSCA +EQa. 0«) GO TO 6200
DO 6100 I=1+NPTS
U L)=ALOGEO(Ul T}
CONT INUE
CONT INUE
MODE=1
[1=NPTS3
I2=INT
CALL CRVFIT(MUUE'Il'X:U'[2-[31XIN(IF[RST|NCURVEJ|Y1N(IFIRST|NCURVE
*))
IF ( ABSCA +E0« 0) GO TO 6€00
DO 5400 I=IFIRST, ILAST
YIN{ Ie NCURVE )= 10« # (YIN( [4 NCURVE D))
CONT INUE
CONT INUE
GO TO 5800
IF (IDEBUG .EGs Q) GG TO 700G
WRITE(&4+300)
FORMAT(1HL »// +E0X3arxxsx¥ INTERP IS BEING EXITED #*kkx#,//)
WRITE{6+310) IERRsaNCURVE, IFIRST ILAST,NPTS
FORMAT(OX+ 6HIERR =16+ EX2s BRNCURVE =416 9sSXWBHIFIRST =41€4+5X4"
1 THILAST =, [6+5Xs 6HNPTS =,16,7/)
WRITE(S6s110) MeNa INT
DO 340 J=1«N
WRITE(&+120) J
WRITE(6«130) {(XINTI+J)sYIN(IsJRsI=1sM)

CONT INUE
FORMAT [SXe 2HAZ 4FOH 29 3H B=sFH 42 +3H C=sFE&2)
RETURN
END
SUHRDOUT INE CRVYFIT{MOCE sl 04 Xs Y+ MO 4sNQsUs V)
INTEARAPOLATION EY CRVFITY
DIMENS [ON X(50)e YL EQ)}yU(EQ)uVIZO)
DIMENS JON - AGL2).B0(2)
EQUIVALENCE (A ADC 1) )+{B,A0(2) 4800123+ (CsBGL2) )
i (PO X212 LQ04¥2) s (DX A2) 2 {DYB2}

EQUIVALENCE (FLM-FS-Z]-(JP-JS).
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& oW

10

20

{DUs DA D +X1) s (DV2DBeRaY1 )y
{52¢520sA1)4{S53+5032+B11}»
(P1+512) sIP24C12)15(P3.R12)
(G151 231 2102,C130:(Q35R12)
SCR[S[J-CIJ}=AES(SIJ)—ABS(C[J}*!-QE—B
MO=MODE
L=LO
LPS=L0
M=M0D
KP1=L %M+1
1P=L +1
DO 10 JP=1l.L
KP1L=KFP]1 -4
iP=fP-1
UIKP1)=X(IP)
YIKPL =Y IP)
CONTINUE
KP2=1
KP3=1
oo 240 I=2.L
KPZ=KP2+M
IFCUIKP 2 ) -EQ.UIKP 21 JANDJVIKP2)}EQeV(KP3})
KP3=KP3+M
W(KP3)I=U{KPE)
VIKP3)=VI{KPZ)
CONTINUE
L=KP 3/ M+

.

‘N=KP3

30

40

50

100

200

IF(NJEQal) GO0 TO 890

IF{MD.NE2} GO TO 50

Do 40 KRP4=1lsNsM
TS=U(KP4)
U{KP4)=VIKF4)
VIKP&#)I=TS
COMT INUE

MM 1 =M=}

DZ=1.0/M

IF(L «EQs 2] Gao Ta 100

LMli=L~-1

G0 T0O 200

DU={VI{N)-U{1)}))*DZ

DV=(V(N)=V(1)}]}2D2

DO 110 KS=14MM]
UW{KS+1)=U(KS¥4+DU
V(KS+1)}=VIKS)+DV
CONTINUE

GO TO 800

X3={l)

Y3=sviid

Xa=U{M+1)

YyazyiM+1}

KS=1+M+M

X5=U{K5)}

YS5=V(KS)

A3=Xa=-Xx3

B3=va-¥y3

A4=X5=-X4a

B4=Y5S=-Y4

S34=A3I*xE4—-A4%B3

C3a=A3XA4+B3I*EY

R3I4=5CR({(534,C34)

IF{MD.LE«3) GC TO 400

K1I=SN=-M-—M

X1=Uu(lKl)
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230

240

260
270

280

290

¥Yl=Vv(K1l]}

K2=K1+M

x2=u(K2)
Y2=VIKZ}
Al=X2-X1
B2=v2-Y1
AZ2=X3-X2
B2=Y3-Y¥2

S12=A1 *H2-AZ2*B1
Ci2=Al®A2+B]1*B2
R12=SCR{S12+C12)
513=A1&%83-A3%¢B1
C13=Al%A3+B1*»E3
R13=SCR(S13.C13)
S23=A24B3—-A3%xR2
CR3=AZ2*A3+B2%RB3
R23=SCRIS23,C23}
S24=A2%B4~A4%B2
C24=A2*xA4+B2%B4
R24=5CR{S24,C24}
ASSIGN 240 TO LBL
Gd TQO 500

o0 290 I=2+L
K5=K5+M

X2=X3

Y2=Y3

X3=X4

Y3=r4

X4=X5

Y&4=Y5

AZ=A3

b2=B3

Ad=A4

B3=54%

S312=523

Rl 2=R23

513=524

R13I=R24

523=534%

C23=C3a

RZ23=R34%
CUS2=SGN¥CO353
SIN2=SGN*STN3
IF(TsLTaLM1) GO TQ
IF(MD.EGa%) GG TQ
IFT I «EGeLM1]) GO TO
AL4=AS

B84=85

GO TO 280
IF{KS.aGTaN) KS=1+M
X5=Ul(KS)
YS=WiKS)
AG=XS-X4
H4=Y5-Y4a
S24=A2%Ba-A4%B2
CR4=A2%A4¥B2*E4
R24=SCRIS24sCZ4)
534=A3%B4—A&%B1
C3a4=zA3+xA4+03*ES
R34=S5CR(534,C24)
ASSIGN 600 TG LBL
GO TO 500

CONT INUE

60 TO BOO

270
26C
a5
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400

420

430

450

460

470

480

500

IF(R34 . E.0.C) GO TO 430
IF(MD.EQ.3) GO Ta 420
A1=A3

AZ=A3
DB=2.+A3%S534/7{Aa%{A3+A4))
B2=B3-0D86

Bl=B2-00

GU TO 230

DaA=A4~AZ

DB=E4=-83

AZ=A3-D0A

B2=83-08

Al=A2-0A

51=B2=0DA

GO T 230

Al=A3

AZzA3

B81=683

02=B3

GD TO 2390

IF(R23.LE«0.0) GO TO 480
[IF{MD.EQ.3) GO TO a70
AS=A3

A4=A3
DE=2.%A3%S23/LAZR{A2+4A2))
B4=83+0B

BSzB4+08

GO YO 280

DA=A3-A2

DB=B3-B82

AG=A3+DA

#4=83+DB

AS=A4+DA

B5=B4+DB

GO To 280

AS=A3

A4=A

B5=83

B4=63

G0 To 280

SGN=140

IFIR23.LE«00)
IF({R12.LEaD20) +AND 2 (R34 L E+040)}
IF({R13eLE«0+0)sAND(HRZ44LELQ4D))
IF({R124 Ee0a0)uORe (RZ4LE<DeD))
IF{{R13elLEe0a0)aOR= (RIGLELOLC))
52=512%524 '
S3=5134534

PATCH=52%53

IF{PATCHL. Te0e0} E3z-53
A=S2 A3 XA -SIHASKAD
A=S2%A3%B3-S3I*AREE L
C=52%33%B3-53%E2%02
D=523%SART(S2%£3)
PATCH=B%D

IF{PATCH.L T+0.0) =-D
B=B+D

S20=AZ*BO{ 1)}-AC(L)*B2
S03=A0(1)*B3I-A3%80(1 }
PATCH=520%503
IF{PATCH.LE.CA0) GO TO 510
C0S3=A0(1)

SIN3=BO(1)

GO TO 520
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GO
GO
GO
GO
GO

T0
T0
T0
TC
1G

550
5890
£80
€60
570



520

550

5690

570

580

590

600

610

620

6860

670

800

810
890

S520=A2%80(2)-A0(2)%82
Cas3=A0(2)

SEIN3I=80(2)

PATCH=S520%523
IF{PATCHsGT+0a0) GO TO S9¢
CDS53=-C0OS83

SINI==5{N3

G0 TO 5390

IF(C23.L.T«0+C) SGN=—1.0
COs3=A2

SIN3I=B2

GO TU %90

CO53=A3

SIN3=B3

GO TO 590

CO53=A2+A3

SIN3I=B2+A3

IF(MDaLES2) GO TO LBL«{24C,£00}

R=SQRT(COS3*C0S3+S INI*SINI)
C0S3=C053/R
SIN3ISSIN3/R
GU TO LBlLs (24C,&00)
KSO=({T—=2)%M+1]
Z=0e0Q
IF{MD.GT.2) GC TO 6€0
KS1=KS0
P1=DX
Ql=P1%*SIN2/COSZ
GZ2=34%0Y~-2.%G1-P1%SIN3,C0S2
G3=pY-Ql1-G2
DO 620 JS=l.MM1
KS1=K51+1
Z=Z4DZ
UIKS1)=P0+Z¥P1
VIKS1)=Q0+Z# (01 +24{02+Z%Q2})
GO TO 292
KSZ2=KS50
H=SORT{DX*DX+DY*DY )
P1=R *{052
P2=3.%DX~R*{2 .¥COS2+C0O53)
P3=pX-P1-P2
Ql=R*¥SIN2
Q2=3.%DY-R¥( 2 %S INZ2+S5IN3}
Q3=lY~-Q1-Q2
DO 670 JS=1.MM1
KS2=KS2+1
Z=2+DZ
U(KS2I=PO+Z*{P1+Z2(P2+Z¥P2))}
VI{KS52)=00+Z24(Q1+Z%{ C2+2%Q2)} ]}
GQ 19 290
IF{MD.NE«2) GLC TO 850
D 810 KR=1sN
TS=U{KR)}
U{KR)=V{KR}
VIKR)=TS
CONTINUE
LOSLPS
NQ=N
RETURN
END
SUSROUTINE SPLNZ2

INTERPOLATION EY SPLINE FIT

DIMENS [ON A{SO).V(E0)
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CUMMON X{S50)sU{50)+5{50C)+DELL{S0}+Q1+QNNFTS
N=NETS
IF{N=-3) S545a1
1 IF{N-50) 64645
DELL 2)=X{2)~X{1)
VI =6, 0% LAUCEI-U{ 1)) /DEL{(2)1-01 }
NI=N-1
DO 2 I=2.N1
DELCI+1)=X{I#1)=-X{1)
2 VEIE)={{u(I-1)/DELL{ L) )=ULlL) #( {1 4O/DEL(LEI)#(1.0/DELCLI+1)))
c FU{I+1)/70EL{T+#1)))%6.0
VINI={ QN+F{UINLI-U{N) }/CEL{N)} )%6.0
Al1)=2.,0%DEL{2)
A(2)=1.5%DEL(2)42.0%«0EL{3)
VIZ)=V{2)-0a54Vi 1]}
00 3 I=3,H41
C=DEL( {)/A([=1)
A{ 13 =20%(DELC1)+0EL(I+1))-C¥DEL (I}
V(I}=VII}I-CavII-1)
3 CAONTINUE
C=DELENIZALNL)
A{N)=2 +O%DEL (N )=C*DEL{N)
VINI=VIN}~CEV{{N])
S{NI=VIN}ALN}
DO 4 J=1.N1
I=N—J
a S(LI=(V{I)-DELCI+1)p%S{{+1))/A01)
5 RETURN
END
FUNCTION SPLIN(Y)
COMMON X({50),U(S0)4S{50)+DELISC)+QlsGNNFTS
IF{Y-X(1)) 1ela2
1 SPLIN=U(L1)-QI*E{X{1)~Y}
GO TO 5
2 DO 4 K=2,NPTS
IF{Y=X(K}} 3+43:4
3 CONT INUE
K1=K-~-1
FRISS(K1)}#{X{K)=Y)#x2
FF2=S{K)#{ y=X(K1})4x2
FF3=14.0/{6+0%0ELLK )]
Fi1={FFI+FF 2 }%FF3
F2= {Y-X{K1))*{(U{K)}/DEL(K)I}I—{S{KI*DEL(K))/E.0)
F3= (X(K)=-Y)I*{(U{KI1)/DEL{K)I-{S{KII*DEL(K)}}/6.0)
SPLINTSFL+F2+F3
GO TO S
4 CONTINUE
SPLIN=U{NPTS)+QN*(Y=-X{NPTS )}
5 RETURN
END
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APPENDIX C. CRP ERROR MESSAGES

C.1 Namelist Input Errors

1. Value of variable xxxx not in correct range. Run terminates.

Variable Correct Range
RTYP 0,1
ABSCA 0,1

2. Variables DELTAU and DELTAV must both be nonzero. Run
terminates.

3, If linear scaling is desired, all five variables (X0, XF,
DELTX, XFMT, and SUBDIV) must be read. Check to make sure
X0 is not equal to XF. Run terminates.

4, Warning - graph titles have not been supplied. Blanks
will be substituted.

Interpolation Errors

1. An error condition has been discovered in INTERP. The error -
return code is X, where .

i

1

INT less than 1 or greater than M

2

1l

An index in IGP(I) outside index range of
the first through last data points of curve N.

2. The value Xl{or X2) xxx.xx does not fall on any line of
constant X2 (or X1),

3. The number of interpolated lines changed te NNN. The
new array is as follows:
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DECLINATION(EAST POSITIVE) AT SURFACE OF
EARTH VERSUS GEODETIC LATITUDE AND LONGITUDE
IGRF 1965 mODEL, EPOCH 1970
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IAU and AV

Figure 2. The Carpet Plot Grid
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NPLOT : 1st Carpet Plot
Format: I3

Figure 4. Data Deck Setup
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ORBITAL INTEGRATION MAP EPOCH 1975 FIG.é
CIRCULAR ORBIT 60 DEG INCLINATION
SOLAR MINIMUM AE4 AND AES5 MODELS
> ; 5 — b
1100 | 1| I mERi !
i /3'50 3. 00 ERARGVCREVD 11
410 = W 1Tl : T 11|
LTINS T~ AT LA oo [ {{T] |
R A H— . il50 ' |
—— ~ / 1/. lold 11| N
e T i — 05! 0 2‘5 | _%
~ Nas T — yd 217001 010 |
‘* —— - A‘T-u-. ~ |/ J
— y || 7*& s anlnn }
4 .50 N — B . —— . 1181 i ‘
oz ™ i ‘--. \ 4B‘;--.. AN -y ’f..:m -}‘J_ il ey
\ ez L v A ] e evee
M~ N b . T A e X E A vl I:
s ?h—')~; -_f_ \ i + "l - o H;, 1150007 I
! == ™ T | OO Jl
1 . ~— e | e O 1
= ! ~ r BRI ]
. ~ — | T {|
o — / —+ AI— w»‘fm_,, 4-;__ S+ — 4 + ™ - 1 | TrZuuy ir!
.- 4 - / L ""“"u..l 4 'l-u: I J = ...‘_' 1100 E
I ‘fl / ~— P\‘\. ‘ fr T ] th
~a__/ ’ A i‘r\if\ has 2 RN I Ak S RN
/ T — — L) . | ] LR oo -
; : A T T fapos;
e —— T — e N 4 e ,;,1,, ; 58 Loln
'---... . ."h 7 “*% IS | g _,‘
. e S| | ) b "'-'1-
~ ~ ~ ~ Il 0 ]
1 - ; t ™~ iy ~ — [ 1
1 = ] TSSO S il SSEIERIH
= !f . ,‘ i 4500 - I
b T i - | | | = 400 ?l
= i —4— b b l i
$ 5 T | [l bl mashi ¢,
10" 10° 106 107 108 10°? 1010 101! 1012 1013
ELECTRONS/SQCMm.DAY



TEST OF CARPET MATRIX FOR 60 DEG. FIGURE 7.
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TEST OF CARPET MATRIX FOR 40 KEV. FIGURE 8.
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JEST OF CARPET MATRIX FQOR 40 KEV. FIGURE 9.
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TEST OF CARPET MATRIX FOR 100 KEV.CRVFIT
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TEST OF CARPET MATRIX FOR 100 KEV.SPLINE FIGURE 12.
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TEST OF CARPET MATRIX FOR 100 KEV.SPLINE FIGURE 13.
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// Job Card
// EXEC FORTRANH
//SOURCE.SYSIN DD *

Source Decks
// EXEC LINKGO,REGION=170K _
//LINK.SYSLIB DD DSNAME=SY82.SD4060,DISP=SHR
//GO.SC4060ZZ DD DSN=job....id,UNIT=7TRACK,

// LABEL=(1,BLP) ,DISP= (NEW,KEEP),
// DCB= (DEN=1, TRTCH=C , RECFM=F , BLKSIZE=1024),
// VOL=SER=xxxxT

//GO.SYSUDUMP DD SYSOUT=D
//GO.DATAS DD *

/*
//

Data Deck

1t Tape Number.

Figure 14, JCL Required with Source Decks
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// Job Card :
// EXEC LINKGO,REGION=170K
//LINK.SYSLIB DD DSNAME=SYS2,5D4060,DISP=SHR
//LINK,SYSLIN DD *
Object Decks
//G0O.SC4060ZZ DD DSN=job...id,UNIT=7TRACK,

!/ LABEL=(1,BLP)}, DISP={NEW,KEEP},
7/ DCB= (DEN=1, TRTCH=C , RECFM=F , BLKSTZE=1024) ,
// VOL=SER=xxxX

//GQ.SYSUDUMP DD SYSOQUT=D
//GO,DATAS DD *

/*
/

Data Deck

t+ Tape Number

Figure 15. JCL Required with Object Decks
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¥8

DER VAR

3.230005-01
3.27000E-01
3.33000£-01
3.3%000E-01
34T 0O0E-D]
3¢5400CE=01
3.630008-11
A.71000E-01
3.E80000E-01
3.69000E-01
3.95000E-C1
4 .07000E—1]
%.156000E~01
4,250G0E-01
4,33000E-01
444100001
4.08D00E-01
4435000L«0]
4.,62000£-01
4 .68000E-01
4714 DO0E-GL

CEP ¥£F

3.62000E-01
3+0FCOOE~D1
2-.73000E-C1
3.0 0D00E-01
3.87000E=-01
3+95000E~01
% 030D0E-QL
4+12000E-31
4.20000E-71
4.285000c-01
S+ ITO00E=-01
4 +45000E=01
6.53000E-01
s OQ000E=-0]
4.6TJ00E-N]
4+ T4000E=01
4.80000E-C1
4.86000E~-01
4 .92000E-9J1
4 .90000E-D1
SeGIQDOE=1

QEP VAR

4.05000E=~01
44 C9QO0E=Q1
#.14000E-71
4.20000E-01
4,20000E=-91
2. 36000E=J1
4o 4S000E~G1
44550008=01
4.66000E-01

10 .0
10 .4
10 ea
1.2
1L.6
1249
12+%
124
152
15.0
4.0
18 .4
1% .0
1.4
- - ]
167
16aa
19+
7.2
L old
lag.%

18+ 0
1ded
lJ+3
15+ 2
1546
20 .0
20 48
20 .8
21 .2
21 vt
22 .10
2448
2247
died
23 .6
2% 20
28 .4
24 o4
25.2
2bety
2¢ «0

26a0
264
20w
27 .2
ET .8
23.0
205 %
2uasd
232

LAT

1.CONCCE Q1
1.20000Z 01
1.200CCE 1]
1. 60000E 01
1.300C0E Q1
Z2-{CODE Q1
2x20CQ0E O1
2+40000E O1
2200000E 01
Z2+BLTOOE 01
3.00000E Q1
Js 20GODE 01
3. %0CONE 01
Js50C00E O1
JeaQONCE 01
G4aCCON0E 01
4.2000CE Q1
4400008 0]
A0 CEN0 01
4. LGCONE 01
S40000C 01

LAT

L=C00005 01
1.20000E Q1
1200008 Q1
Le80ENOLC 03
l.80000E 01
2.03C00E 01
2«20(C0E 01
2s40000E Q1
2+8000CE Q1
2+ L0000E Q1
3.0CC00E O1
3.200008 Q1
J=40000E Q1
3.0C00E €1
dag0O0E 01
4 .CO000E O1
@s2¢000C 01
4.8400005 Q1
4.59C00E €1
B4 JOOO0E &1
SLPO00CE Q1

LAT

1.0C06800E O1
1.20000£ 01
1.40000E ©O1
l.6C00DE C1
1.,390000& CO1L
2.00CC0E Q1
2+ 20000E 01
£«400Q02 Q1
2a03C0CE Ol

Figure 16.

LINES OF CUONSTFANT LLNG

LONG = Ned
DEP VAR

3. 23000E-D1
3. 30NDDE-D1
3.36000E-01
3.432000E-01
3,50 9Q0E=01
3+SH000E~DL
3+6T000E=01
3« TH000E-G1
3+ BS0C0E=DL
3+ F4000E-01
A, 03000CE-G]L
&412000E-01
4+ ZR00C0E-O1
4429000 E-01
443TOQ0E-QI
%« 44000 E—0OL
4o SZDNQE-OI
4.58000E-D1
2. 65ND0E-01
4.7TI1000E-D]
S« Y9N00E €2
LONG = 40.NN0
DEFP VAR

3. o5000LE-0)
3. 7O0COE=CL
3.TO000E-DL
3.830D0E~DL
3, %1000E=-D1
3. 99000E~01
4.070C0E-D1
4.16000E=-D)
4+ 24000E=01
4, 33000E-01
4.41000E=D1
4.49000E=01
4.56000E-01L
4e04000E=01
4. T0000E=01
4. TTO00E=D1
4.830R0E-01L
4,.B89000E-D]
4.950D0E—OL
5.00000E€-01
S 9900DE 02
LLNG = &5Q.000
DEF VAR

4. 0700GE-01
4. 1100QE=-D1
4. i TNOOE~DIL
A 24000E=01
4,32000E-0)
4.40000E=01
4.50000€E-01
4+560000E-01
%, FI0O0E=C]

Sample Line Printer OQutput

1.2
10.6
L1.0
114
11.8
2.2
12«6
L3.0
13.4
13.8
4.2
14.6
15.¢
15«8
15.8
l6.2
1&6.6
1T.D
17.4
1T.8
9.0

18.2
1846
1940
19.4
196
20.2
20 .6
21.0
2l .4
21+8
22.2
226
2340
2348
23.8
2442
24.6
25,0
2548
25.8
999.0

262
26+ 6
27«0
2T 4
27 .8
28.2
28«6
290
29 8

LAT

1.10000E
1.30000E
1.50000€
L. TCCO0E
1+90000E
2+ 10000E
2.30000E
2.50000E
2.TOOQOOE
2.90000CE
3.10000E
3«3000E
3.50000E
3.70000E
31,90090E
4.10000E
4.30000E
4 +50000E
& . 70000E
4.90000E
9.99000E

L AT

1.10000C
1.30000E
1 «5S00Q0E
1.7Q000E
1.90000E
2+10000E
2«33000E
2+50000E
2.T0000E
2+90000E
J«10000E
3« 30000E
3+50000E
3. T0000E
3+90000E
4. 100008
4.30000E
4.50000E
4.TOD0OE
4 .90000E
F«99000E

LAT

L+ 10000E
1 .30N00E
1.50000E
1.TO000E
1.90000E
2+ 40000E
2« 30009E
2+30000E
2.TOOO0E

o1
o1
03

01
01
al
at
al
o1
o1
o1
o1

o1
o1
o1
ol
ok
01
oz

01
o1
ot
ol
al
o1
oL
at
o1



Table 1. Format of Header and Data Cards

Card Column Format Nane DescriEtion

Header 1-67 67X Available for Comments
68-69  I2 N Number of Data Cards to follow
70-74  5X Blanks
75-80 F6.m Value of constant independent

variable for following member

Data 1-8 F8.5 Independent variable
‘ 9 1X Blank %Pair']' 4(n-1)+1
10-19 E10.3 Dependent variable
20-27 F8.5 Independent variable
28 11X Blank ;Pair 4(n-1)+2
29-38 E10.3 Dependent variable
39-46 F8.5 Independent variable
47 1X Blank Pair 4(n-1}+3
48-57 E10.3 Dependent variable
58-65 F8&.5 Independent variable
66  1X Blank Pair 4(n-1)+4
67-76  E10.3 Dependent variable
77-80 4X Blanks

Tn is the number of the data card 1 < n <N
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Table 2. Alphabetic List of NAMELIST Parameters
Described in Appendix A

Parameter No. Parameter Parameter No. Parameter
16 ABSCA 33 THETA1
45 CHFMT 38 THETAZ2
10 CHOICE 21 TITLEL
43 DCHAR 23 TITLE2

4 DELTAU 25 TITLE3
DELTAV 39 ULABEL
19 DELTX 11 UMAX
1 IPR 12 UMIN
15 KOLOR 8 UPLOT
29 LABEL1 40 VLABEL
34 LABEL2 13 VMAX
44 NCHAR 14 VMIN
SQ NLAB1 6 VPLOT
35 NLAB2 18 XF
NUPLOT 46 XFMT
7 NVPLOT 17 X0
28 NX 31 XP0OS1
22 N1 36 XP0S2
24 N2 41 XTICK
26 N3 27 XTITLE
3 PO 32 YPOS1
RTYPE 37 YPOS2
20 SUBDIV 42 YTICK
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